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Convair is now producing in quantity the supersonic, delta-wing F-102A. 

With this day-or-night, all-weather Interceptor the U.S.A.F. Air Defense 
Command will be prepared to better fulfill its mission — the discouraging 
of attack through the effective protection of America! 

Through engineering to the Nth power Convair continues to be prepared 
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New Holley turboprop 

power control 
installed in Lockheed R7V-2 


One huiulrcrl and six passeiipcrs 
nr 36.000 pounds of cargo cruise 
nl spccil? up lo 4-}0-iniic!-por- 
liourin the Navy's ncu Lockliccil 
R7V-2 turboprop Super Constcl- 
lalioM- Four I’ralt & Vi hilncv 
Urcraft axial fl<m T-34 propeller 

of 22.000 liorscpowor for take-off. 
Ka< b of Ific four is autoiualicallv 
controlled by a new Holley ga,. 
Ilirbiiio power eonlrul. 

Iligb performance lurbojirop 
engines like tbe T-34 demand 


ing to ninitilain their high per- 
fonnunec ratings and at tbe same 
lime control operation w’itbin 
salisfactorv limits, Tbrougli a 
system of'accuraleiy measuring 
four separate .senses, the Holley 
control aulomalicullv meters 
corrected fuel flows lo I'he engine 
in aeeordance with the engine 
operating requirements. 

TlieHollevgasInrhinc eoiilrol 
is the result of inlen.-ivc researeli 


light weight, compact means of 
accurately metering fuel eonsisl- 
ent with engiue requirements. 

Tills aud other Holley devel- 
oped fuel metering devices have 
played an important role in our 
country's undisputed leadership 
in the design, development and 
manufacture of superior aircraft. 



VAN DYKE. MICHIOAN 


Leader In The Design, Development, 
and Manolaclure of Aviation Fuel 
Metering Devices. 



Need to save weight and space? Insure reliability? 

Guarantee fast action? Then consider the talents of pneumatics! 

Weight-saving pneumatic systems use smaller lines, require no return lines 
whatsoever. Even the heart of a pneumatic system — the compressor — 
aids in the task of conserving weight and space. You itore 
air until it’s needed, building up high-horsepower delivery from 
a lightweight, low-horsepower source! 

Pneumatic systems give fast, efficient performance through an 
extremely broad temperature range. Because the viscosity of the 
air they use remains essentially the same from —65° to 4-250°, 
pneumatic systems are never sluggish! 

Pneumatic systems are depiendable — face no serious leakage 
problem. The compressor itself automatically compensates 
for any minor leakage which might occur. Furthermore, 
since the air used in the system cannot burn, pneumatics 
frees you from the danger of fire! 

We here at Kidde have a complete line of pneumatic system 
components, including high-output compressors, as well as the fa' 
for engineering complete pneumatic systems. If you have 
a problem in pneumatics, please write us. 

Walter Kidde & Company, Inc,1 01 8 Main Street, Believille 9, N. J. • Walter Kidde & Company of Canada, Ltd„ Mentreal-Toronto 
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Phillips 66 

PRESENTS 


I It’s Performance that Counts! 
For many years. Phillips 66 aviation ^so- 
lines have been top performers in planes 
nying in commercial and military service. 
Today, Phillips Petroleum P''°' 

duces tremendous quantities of ll5/l^-> 
grade aviation gasoline, and also furnishes 
the most modern fuels for the latest de- 
signs in turbo-props and jets. 

During World War U. Phillips was first 

to manufacture Di-isopropyl and Mf 
Alkylate two power-packed aviation fuel 
components of utmost importance to 
modern high-speed performance. 

In aircraft fuels it’s performance that 
counts. And Phillips 66 products are oul- 
standing for performance! 

AVIATION DIVISION 
PHn-LIPS PEiaOLEUM COMPANV 
BARTLESVILLE, OKLAHOMA 


Flying 

Aircraft 




In the late 1920's, the U. S. Navy carried out its first 
successful experiments in launching “parasite” planes 
from a "mother” airship, when fighters were success- 
fully launched and retrieved by the big dirigible Los 
Angeles in flight. 

Today, the U. S. Air Force has an operational Flying 
Aircraft Carrier— the giant GRB-36 intercontinental 
bomber which can launch and recover a “parasite” jet 
fighter at high altitudes. 

The long range of the CRB-36 bomber, combined with 
the speed and firepower of the F-84F fighter bomber, 
adds a potent weapon to U. S. Strategic Air Power. 
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NEWS DIGEST 



Domestic 

The Wliitc Hotise will announce the 
appointment of Dr. Clifford C. Furnas, 
Cliancellot of the University of Buffalo, 
as Assistant Sccrctars' of Defense for 
Research and Dcselopinent- Dr. Fur- 
nas. fonnet direetor of the Cornel! 
Aaonaufieal Laboratory and director of 
research for Cuttiss-Wright at Buffalo, 
will replace Donald A. Quarles who 
stepped up to the position of Secretary 
of the Air Force. 

North American Aviation, Inc., is 
establishing a separate division to handle 

the company’s nuclear engineering and 
manufacturing operations. In its an- 
nouncement, North American let it be 
known that it plans to carve a larger 
niche for itself in the industrial atomic 
energy market. Board Chairman I. H. 
Kindclberger: "We now are ready to 
make available to friendly countries re- 
search. medical, industrial and electrical 
power reactors in keeping with the . . . 
regulations of the Atomic Energy Com- 
mission.” To be known as Atomics In- 
ternational. the new division will be 
located in a SI. 5-million facility in the 
San Fernando Valley and it will be 
headed by Dr. Chauncey Starr, North 
American vice president and general 
manager. 

The strike-ridden American Bosch 
Arma Corp., manufacturers of B-52 
fire-control systems, faced new problems 
flast week. The Engineers Association of 


Aima, an affiliate of the Engineers and 
Scientists of America and one of three 
.striking unions, placed this ad in a 
New York newspaper “AVAILABLE, 
approximately 650 engineers and tech- 
nicians with broad background in tire 
development of complex fire-control 
and guidance systems . . . cither part- 
time or full-time employment will be 
considered.” The Amia strike— its third 
ill five years-began Sept. 50 upon the 
expiration of union contracts. An Engi- 
neers Association spokesman said the 
union will accept a 5% wage increase 
(it originally asked for 12%) plus an 
additional 2}% "inequity fund;” an 

Arma spokesman said it has offered to 
meet the 5% wage increase but that 
the company wants to negate certain 
fringe benefits now in force because 
they arc unduly restrictive. 

The tiny A4D Douglas Skyhawk 
holds the new world's speed record. 
Navy Lt. Gordon Gray flew the carrier- 
based attack plane at 695.162 mph. 
over a 500-kilometer closed-circuit 
course at Edwards AFB. The Skvhawk 
became the first attack-tvpc plane to 
establish a world's speed record over 
the 500-kilomefer course, all previous 
ones having been set by fighter aircraft. 
The best previous spe^ mr the meas- 
ured course (649.46 mph.) was set by 
Maj. John L. Armstrong, USAF, in an 
F-86H at Davton, Ohio, on Sept. 5, 
1954. 

Boeing's Wichita Division last week 


delivered the last of an undisclosed but 
“sizeable” number of RB-47E jet photo 
planes to the Strategic Air Command. 
Tlic reconnaissance version of the B-47 
Stratojet is capable of liigli or low- 
altitude. 600 mph. day and night mis- 
sions. First reconnaissance model of 
tlic plane was produced in 1955 under 
a unique program whereby B-47 bomb- 
ers and photo planes emerged from the 
Wichita assembly line on alternate 
cycles. The dollar-saving move elimi- 
nated the need for training separate 
manufacturing crews and did away 
with the necessity of keeping duplicate 
sets .of perishable and non-perishable ' 
tools. The RB-47E in its present con- 
figuration carries seven aerial cam- 
eras within its fuselage and long, cquip- 

Int'ernal'ional 

Britain's Somers Kendall Aircraft Ltd, 
announced last week that it has flown 
its lightweight (810 lb.) jet SK-1 proto- 
type. The aircraft, which presumably 
will be marketed as a sports plane, has 
been given a price tag of S28.000, or 
about $35 a lb. Powered by a Turbo- 
meca Palas 350-lb.-thrust engine, the 
SK-I has an assigned maximum speed 
of 532 mph. and an optimum cruise 
speed of 300 mph. Features include 
wing span of slightly over 20 ft., an 
all-moving butterfly tail, oleo-pneumah'c 
retractable bicycle landing gear, full 
span flaps and tail parachute for land- 
ing. 
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AVIATION CALENDAR 


OcL 25-27-T«hnical Conference on Ait- 
craft Electrical Applications, Amctican In- 
stitute of Electrical Engiiieeriiie, lloily- 
wood-Roosevelt Hotel, Los Aneeies. 

Oct. 26— Airwork-.AC .Asialion Spark Plug 
Clinic, at International Aviation Indus- 
tries. Inc., Westchester Counts- Airport, 


Oct. 27-28— Aircraft Electrical Socieh'. 12lh 
annual display. Pan Pacific .Audiknium, 
Los Angeles. 

Oct Jl-lNov. 1— Institute of Radio Engi. 
neers, 19^5 East Coast Conference on 
Aeronautical and Navigational Electronics, 
Lord Baltimore Hotel. Baltimore. 

Oct, 31-Nov. 2-Socicty of Automotive En- 
gineers. Golden Anniversarv Transpor- 
tation Meeting, Cliase Hotel,' St. Uuis. 

Nov, 2-f— Society of Automotive Engineers, 
Golden Diesel Engine Meeting, Chase 
Hotel, St. Louis, Mo. 


Nov 


3-1-1 


i Canadia 


the 


il In- 
joint meeting. 
Chateau Laiiriet, Ottawa. Ont.. Canada. 
Nov. 6-9— 2-fth Annual National Conference 
of the Controllers Institute of .America, 
Hotel Statler, Los Angeles. Robert E. 
Cross, president of Lockheed .Ai 


Cor 


'T>;: ' 


a ‘The Futi 


: of A 


Nov. 8-10-Nalio 


al Aviation Trades Assn., 
an. Hotel WesNard flo, 

Phoenix. Arir. 

Nov, 9-10— Society of Automotive Engi- 
neers, Golden .Anniversarv Fuels & Lubri- 
cants Meeting, BellevuelStratford Hotel. 
Philadelphia. 

Nov. 9-Il-Indiistrial Management Society. 

merit clinics. Hotel Sherman, Chicaro. 
Nov, li-18- American Socictv of Mcctiani- 
cal Engineers & .American ftocket Society, 
annual convenhon. Congress. Hilton and 
Blackstone Hotels, Chicago. 

Nov. 14-15-Aviation Distnliutors & Manu- 
facturers Assn.. 26th meeting. El Mirador 
Hotel. Palm Springs. Calif. 

Nov. 14-17-Sccond International Automa- 
tion Exposition. Navy Pier, Chieago- 
Nov. 15-18— Society for Experirocnw Stress 


Nov- 21-22-Symposi 


on .Aeronautical 

sponsored by Institute of Radio Engi- 
neers, Hotel Utica. Utica. N. Y. 

Dec. 2-3-Ei|hlh Annual Aviation Confer- 
ence & Flight Clinic, sponsored by 
Tucson Chamber of Commerce and 
Tucson Airport Authoiitv, Tucson, Ariz. 
Dec. 6-7-ProfessionaI Ra« Pilots’ Assn.. 

convention. Carter Hotel. Cleveland. 

Dee. 12-17— Nuclear Congress and Atomic 

Connril, ^m-cland ^liinicipal Audi- 

Dee, 15-17-Fall Meeting. USA National 
Committee, URSI (International Radio 
Scientific Union), University of Florida, 
Gainesville, Fla, 
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HERE’S THE KEY 

. . . to the Faster, Stronger 
Positive Locking of 



• Prevents rotative . 
er Instellation 

No special tools. 

• Gives most strength for 


Installations close to edges. 
Installed flush with surface. 
Soeclel threads not required. 
Install In ferrous, non-ferrous or 
plastic material without dimen- 
sional changes in prepared hole. 


I? ^ 
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MANUFACTURING COMPANY 
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WHO'S WHERE 


In the From Office 

C. M. Canthem elected chairman of the 
board of Fasteners Inc., .uibsidiarv of Phillips 
Screw Co. Judson B, Shafer elected presi- 
dent and general manager. 

B. Bymim Turner, executive vice presi- 
dent of Ethyl Corp. 

Kenneth Bartlett, executive vice presi- 
dent of Horizxins Inc. Bartlett was manager 
of research for Thompson Products, Inc. 

Fred M. Glass, former aviation director 
of 'I hc Port of New York .Authority, chief 
executive officer of Empire Slate Building 


Honors and Elections 

Obver A. Rosto, 73, liaison repcescnlati'c 
for Ttansocean Air Lines, received a Civil 
.Aeronautics Administration medal for dis- 


u-otld a- 


953. 


John H- GiTshs, Lockheed .Aircraft Corp., 
named chairman of .Aircraft Industries .Assn, 
committee on packaging and preservation; 
R. W. Shirk, .Allison Di\-. of General 

Andrew ?! Hillbousc, Solar Aircraft Co., 
appointed vice chairman of Gas Turbine 
Power Div,. Washington section of .Ameri- 
can Society of Mechanical Engineers. 


INDUSTRY OBSERVER 

► F5D fighter which Douglas' El Segundo Division is building for Navy is 
a rcfiiicnicnt of the K4D «ith thinner wing and tail, longer fuselage and 
higlier fineness ratio, hirst h'5D prohablv will come off tlie line early in 1956. 

^General Elcctrie lias a dueled fan engine in advance dcvciojsmcnt. In the 
10,000 lb. thmst category, it will be small enough for retrofit into ennent 
operational aircraft. 

► Hughes Aircraft Co- ,ind Sperry Gyroscope Co. reportedly have won the 
hotiv contested competition fur development of fire control systems suitable 
for long range interceptors, 

► Successor to tire Glenn Martin P6M ScaMasler on the company's draw- 
ing boards is known as flic SeaMisttess. U. S- flying boat proponents, 
stimulated by Air Force interest in the new jet-propelled aircraft, are push- 
ing for faster development. A major matter of concern is the possibility 
tliat Great Britain will outpace U. S. progress in the field. 

► .Atomic Energy Commission and USAh' arc consulting CAA Medical 
Division on the possibility of using commercial airliners to take samples of 
tlic atinosplicre for studv of radioactive particle count- 

► Several military avionics equipment manufacturers are eyeing the growing 
business aircraft market for communications, navigation and flight control 
equipment. Interested companies include A. C. Spark Plug Division of Gen- 
eral Mtrtors, and the Crosley Division of Avco Manufacturing Co, 

► .An instantaneous vertical-speed indicator employing inertial devices to 
eliminate lags encountered in tlic long-used conventional late-of-climb 
indicator, is under dcA'clopmont at Summers Gyroscope Co. 


Changes 

Dr. Charier G. MclUwraitb, icseareh di- 
reetor of Bill Jack Scientific Instmnient Co., 
Sulana Beach, Calif.; Clarence E. Forbes, 
inaiiugcr of Technical Employment and 
Training. 

Dr. Alberto F. Tliompson, chief of Office 
of Scientific Information of the National 
Science h'oimdation; Clyde C. Hall, public 
information officer. 

Robert D. Elbourn. chief of Components 
and Techniques Section of National Bureau 
of Standards. 

A'enjon G. Grudge, special aviation con- 
sultant to Boeing .Airplane Co. 

George G. Hyde, patent attorney for the 
Pionccr-Ccnttal Div. of Bendix Aviation 
Corp. Forrest L. Dunbar, indastrial rela- 
tions director of Bendix Pradiicts I7i''. 

James E. Boyce, commerciai sales man- 
ager of California Div, of Lockheed Air- 
craft Corp.; I'hoinas F. Bc^mann, fomierly 
sales manager of Wright Aeronautical Div.. 
Curtiss-Wright Corp., joined commerciai 

william W. A'ogei. chief of sales engi- 
neering and flight test dept, of Leatlil 
Div. of Lear. Inc.; Earle Caidinei replaces 
A'ogei 8S national service manager. 

Paul Bailey, sales manager of Cainait. Div. 
of Cameron Iron Works. Roy Thorson, sales 
representative: Hugh I. Gillham. assistant 
chief engineer; Harry II, AA'alsh, Jr., produc- 
tion superintendent. 

Kenneth 0. Smith, former ne«s bureau 
manager, public relations director of AA'est- 
em Air Lines; Bert D. Lynn, advertising 
and sales promotion director. 

(Continued on p. 92) 


► The airlines arc soon to get a look at a radically improved altimeter that 
gives instantaneous readings to a guaranteed overall accuracy of 1 jsart in 
3,000— equivalent to between five and 10 ft. at Sea level and 40 to 50 ft. 
at 45,000 ft. altitude. This could make more room in crowded air space. 
High accuracy and sensitivity of the system are due to socially designed 
aneroid capsules o]>eralin| in a system that eliminates metion-prodneing 
bearings and gear trains between sensing clement and indicator. 

► 1 lughes Aircraft Co. lias moved to diversifv by forming a new commercial 
products division. It will e.xploit military avionics developments which have 
commercial and industrial automation possibilities. Hughes also hopes to 
sell its new storage-type cathode ray tube to airlines for use in weather 
radar and air traffic control signalling systems. Semiconductor diodes are 
the only present Hughes commctcuii product. 

► Viekcrs-Amisttongs expect to boost the speed ol its Viscount scries from 
the current 328 mph. to 565 mph. by the use of the ultimate development 
stretch version of the Dart turboprop. Tliis Rda. 8 development is expected 
to boost Dart power to over 2,100 eshp, through component efficiency 

► .Aircraft certificated for dusting and spraying now total more than 4,200. 
I'lving for tliis purpose should hit new record in 1955 with 3,180,000 
acres of forest already coveted in fight against gypsy moth and 1,600,000 
acres sprayed to control grasshoppers. 

► Rolls-Rovce Conwav turliofan engine is now running its official type 
test aimed at producing a rating of 13.000 lb. for commercial applications. 
Military tliiust ratings of the Conway are considerably higher, 

► Pilots of the South African air force will be trained in Canada to fly 
the Canadair-built Sabre l'’-S6 Mark 6 fighter. AVhen dcliicry of 37 planes 
on order is started next April, first trainees will start ferrying aircraft to 
South Africa until two squadrons are equipped. Order is worth SIO million. 
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TITANIUM 


and the “hot end” of the XF8U-1 


Engine and aerodynamic heat team up to make the aft 
section of tlio Navy's Chance Vought XF8U-1 realty hot. 

That’s why tliere are hundreds of pounds of titanium 
in the “hot end” of this fast, new, carrier-based |Ct 
fighter. For each of titanium's remarkable properties 
has a direct effect on over-all performance: its resistance 
to heat, coupled with high strength-weight ratio ... its 
unusual ability to withstand corrosion, and salt-air pit- 


BEM-CRU, a leading producer of titanium, led in the 
development of titanium alloys for aircraft applications. 
Now, its greatly expanded faeilities insure prompt de- 
livery of REM-CRU titanium in all standard mill prod- 
ucts ... in a wide variety of sizes, shapes and grades, 
weldable alloys. And 
i available extensive 
information on titanium’s performance in practically 
every type of ai 


REM-CRU 

TITANIUM 




REM-CRU TITANIUM. INC., MIDLAND, PENNSYLVANIA 


/Vg»c Look for Carriers; 



Steam Catapults, Mirror Landing Device 



AVIATION WEEK or:: 

PAA Order Touches Off Equipment Race 


BEA buys Vanguard; New York Airways, S-58s; 
Lockheed revises Elecira; tourist DC-8 announced. 


The international air transport indus- 
tr>' buzzed with new equipment deals 
last week in the wake of the record 
b269-iniilion jet airliner orders placed 
bv Pan American ^Vorld Airwavs (A^V 
Oct. 17, p. 7). 

As U. S. and British airframe and 
engine manufacturers swarmed around 
the fringes of the lltli annual general 
meeting of the International Air Trans- 

i iort Association in New York, the 
ollowing des'clopments occurred: 


• Viekeis-Armstrongs sold more than 
20 new 93-passengcr Vanguard trans- 
ports to Britisli European Airwavs. The 
Vanguard (V.900) will be powered b\- 
four Rolls-Royce RB 109 turbo propel- 
lers. Final negotiations on quantity and 
price of the BEA order arc now under 

• Sikorsky Aircraft sold seven S-58 heli- 
copters to Nesv York Airways for S2 
million. Another sale of an unspecified 
number of the 12-passengcr helicopters 


to Sabena, Belgian National Airline 
and international transport helicopter 
pioneer, will be officially confirmed in 
the near future. 

• Lockheed Aircraft Cotp. has released 
the latest revised design of its Electra 
turboprop transport (AW June 13, p. 12j 
to the production department at its 
Burbank plant. New Electra design fea- 
tures a triangular vertical fin, larger 
wing span, higher gross weight, larger 
payload and longer rangc- 

• United Aircraft Corp. rescaled that 
the Pratt & Whitney 175 split compres- 
sor turbojet aimed at I5,0fl0-18,000 lb. 
thnrst will be available in commercial 
versions of the Douglas DC-S and 
Boeing 707 jet transports. F. B. Rcnt- 
schler. UAC chairman, said the inilitary 
version of the J75 will be in production 
next year and reach military service bv 
1957 to provide two full years of oper- 
ational experience before initial com- 
mercial deliveries arc made in 1959. 

• Boeing Airplane Co. flew its model 
707 transport prototype on a spectacular 
transcontinental roundtrip in 8 hr. and 
16 min. The 707 piloted by A. M. 
(Tex) Johnson flew the 2,040 nautical- 
mile stretch from Seattle to Washing- 
ton, D. C., in 3 hr. 58 min., averaging 
592 mph. and returned to Seattle in 
4 hr. 8 min. Top speed recorded svas 
615 mph. The 707 cruised between 
33,000 and 35.000 ft. altitude and main- 
tained cabin pressure of 8,000 ft. It 

canied 74,000 lb. of fuel and had 10,000 
Ib. remaining on landing at Washing- 

• Douglas Aircraft Co. revealed a high- 
density version of its DC-8 jet transport 
that can carry 131 tourist-fare passengers 
on the nonstop trans-Atlantic nop. The 
high density DC-S features three abreast 
seating on both .sides of the center aisle. 
Douglas said the DC-8 will cany a 31,- 
110 lb. payload over the 3,320 statute- 
mile route from New York to Paris in 
6 hr. 25 min., cruising at altitudes be- 
tween 30.000 and 40,000 ft. at an 
a\erage speed of 356 mph. 

BEA Buy.s Vanguard 

British European Airways firmlv 
linkcd its future to Vicken-Armstrong 
turboprop aircraft with tlie announce- 
ment that it will buy a fleet of Vickers 
Vanguards, newest and biggest of the 
turboprop series which started with the 
Viscount, 

The carrier is now in final negotia- 
tion for an order of 20 to 25 Van- 
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REVISED Lockheed Electra interior (foiir-obiciist scaring) is shown in artist’s drawing. New Electra has griatcr range, payload. 


guards powered by 4 Rolls-Rovce RB 
109 split-compressor turboprop cngiocs. 

Delivery of the Vanguards is sched- 
uled for 1959-60. The order for the 
new airplane, plus new and current 
orders for 800 series Viscount Majors, 
represent BEA’s equipment plans well 
into the 1960’s. 

BEA belics'es that possibly within 
ihrec years it will have an all-turboprop 
fleet, with the exception of aircraft 
needed for small operations in Scot- 
land. If a small turboprop, such as the 
Fokker F-27, could be found that satis- 
fies BEA, the carrier could have an all- 
turbine operation within three years. 
Vanguard Statistics 

The new Vanguard was designed by 
Vickers to meet detailed BEA specifica- 
tions for a short and medium-haul 
transport. It is a mid-wing, four-engine 
design and will carry 93 passengers in 
the BEA configuration (five abreast seat- 
ing). 

A "double-bubble" fuselage will be 
used with the upper part divided into 
three passenger eoinpartiiients. Two 
luggage and freight holds are in the 
lower part. Vickers has 105-passengcr 
version it is offering to other airlines. 

Performance of flic Vanguard is tied 
to daclopmcnt of the Rolls-Royce RB 
109 engine that will power it. Initially, 
it will be a 4,470 eshp. engine, and tlie 
airplane will cruise at 400 mph- As 
RB 109 power is increased to 5,000 
eshp, cruise speed will go to 425 mph, 

Vickers and BEA believe the Van- 
guard has an ultimate potential of carry- 
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SPERRY liighl-contiol unit bovefs helico[)ter off ground. No hands arc on contiok. 


ing 90 passengers over 2,500 miles stage 
length of at least 400 mpli., and that 
it could be operated oser 86% of the 

Rolls-Rovcc has been bench testing 
the RB 109 and plans its first flight test 
early next year in a Lincoln flying te’st 
bed. Tile engine has been designed 
around an axial-flow split compressor 
that has a 12 to 1 pressure ratio for low 
fuel consumption. 

The Vanguard, which will be similar 
to the Lockheed Elcctra, is designed for 
short and medium hauls and is not 
capable of flying such long-haul sers'ices 
as the North Atlantic route. BEA's sec- 
tor average is about 500 miles, and the 
carriers longest routc-London to Rome 
—is less than 1.000 miles. BEA thinks 
the Viscount Vanguard series will satisfi’ 
its needs weB into the next decade. 

To supplement the high densih’ 
Vanguard, BEA is ordering additional 
Viscount Majors. TTio new order will 
he for the 806 powered with Rolls- 
Royce Dart R. Da.7 engines- With the 
new engines, it will cruise at 560 mph. 
It is expected by September, 1957. 

BEA already has an order with 
Vickers for 88 802 Viscount Majors. 
This aircraft, expected to fly next year, 
is powered with the Dart R. Da.6 engine 
and will cruise at 520 mph. with 65 
passengers. 

Vickers plans to deielop the 800 
series into 1959 and will have a speed 
of 400 mph. The 700 and 800 series 
will be manufactured together, starting 
next year. Production of the Vanguard 
will ^in now and the first aircraft off 
the line will be used as a prototype by 

S-58 Order 

New York Airways’ seven Sikorsky 
S-58s (costing $2,000,000) are sched- 
uled for delivery starting early next 
Spring- 

Delivery of the aircraft will give New 
York Airways the largest helicopters 
operated in scheduled service am-where. 
TTie aircraft will be added to the car- 
rier's current fleet of five Sikorsky S-55’s. 

The S-58 will be powered bv a 
Wright R-1820 engine, providing I 525 
hp. It will cruise at 105 mph, and carrv 
twelve passengers- Lifting power will 
be 4,000 lb. 

Performance of the S-58 is a substan- 
tial increase over that of the S-55 which 
has a 600 hp. engine, cruises at 85 
mph. and carries five passengers. 

"All of these benefits will be passed 
on to passengers in speedier service, 
greater capacity and even more con- 
venient schedules than now prevail- 
ing.” NYA president Robert L. Cum- 
minK said after announcing the order, 

"This will mean that present airport 
hourly schedules will be shaved to half- 
hourly operations,” 


Flight Control Systems 
Designed for Copiers 

'Ihc dci'clopmcnt of a 60 lb- auto- 
matic flight-control system, belieied to 
be the first capable of stabilizing flight 
path and heading as well as maintaining 
constant altitude and airspeed, was an- 
nounced last week b)' the Spem’ Gyro- 
scope Co., Division of Sperry-Rand. 

Tlie nciv system whicn will increase 
the helicopter’s all-weather capability, is 
scheduled for production in December 
(AW Oct. 17, p. 7). Sperry officials say 
the unit is a forerunner of a new set of 
simplified helicopter flight instruments 
it plans to produce. 

The lightweight system provides five 
channels of automatic control. 

They are: 

• Heading, by controlling "rudder” 

• Airspeed and pitch stabilization, by 
controlling the ^elic pitch stick. 

• Bank and turn, by controlling cyclic 
pitch stick, 

• Barometric altitude by controlling col- 
lective pitch. 

• Rotor rpm, by controlling engine 
throttle position. (This feature was de- 
veloped under sponsonhip of the 
Wright Air Development Center.) 

Like the newer autopilots for fixed- 
wing military aircraft, ttie Sperry heli- 
copter autopilot enables the liurhan pi- 
lot to over-ride the automatic svstem 
and introduce maneuvers through the 
regular control stick and pedals. 

Automatic hovering mer a fixed spot, 
at constant altitude, is possible by feed- 
ing Speny system with signals from 
inertial devices in the helicopter or 
from submerged sonar units, cables and 
ground radio signals. It also opens up 
the possibility of pilotless helicopter 


operation for siicli tilings as airlifting 
cargo tn a tactical position or hoisting 

Sperry reports that the svstem re- 
mains operatis e (through battery power) 
despite engine fiiiliiro, to mainfain con- 
stant rotor rpm and proi’ide stabilization 
until the point of flarc-ont. 

Sperry used "redundant design” in 
the system’s circuits, and provided dupli- 
cate amplifiers (wherever tubes or tran- 
sistors arc used) so that failure of one 
unit doc.s not incapacitate the system. 

Adm. Pear.sion Asks 
Support-Policy Review 

Los Angelcs-Rcar Adm. John B- 
Pearson, Jr., HSN, last week proposed 
a strong review of the Navy's aircraft 
support equipment program. 

"Dc'clopmciit of support equip- 
ment, its readiness and placement into 
service is of major interest," Pearson 
said, following fonnal acceptance last 
week of command of the Bureau of 
Aeronautic’.s Western District, 

Under his broad management and 
technical control, will be six major 
Bureau of Aeronautics rcpresentatiies 
and three resident rcpresentatiies who 
have naial inspection cognizance over 
such companies as Douglas Aircraft 
Co., Lockheed .Aircraft Corp., Con- 
vair. Goodyear Airaaft Corp., Hiller 
Helicopters and .Aerojet-General Corp. 

Pearson said the importance of a 
support equipment program often is 
overlooked and a fleet of aircraft is no 
better than the abilitv to get it in the 

He noted that oier half of the 
Navy's aircraft contracts are in the 
Southern California area. 
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Wilson Seeks Tighter Spending, 
Orders Review of Procurement 


Washington— Defense Secret arv 
Charles E. Wilson, ad.imant in his stand 
that the national defense program will 
not be curtailed, nevertheless last week 
took two steps to enforce maximum 
economy and efficiency in procure- 

After ordering the elimination of 
68,000 civilians on the department pay- 
roll, he directed the militarv secretaries 
to tighten up on procurement and jiro- 
duction. There was no indication that 
goals will be altered. 

Wilson also named Deputy Defense 
Secretary Rueben B. Robertson, Jr., as 
chairman of an ad hoc committee to 
study ways to shorten tlic development 
time of aircraft and helicopters, llic 
group, which will look into all phases 
of research, development and prociire- 
ment, also includes Frank D. Nqwbun’. 
Assistant Secretary for .Applications En- 
gineering; Robert D- King Deputy- 
Assistant Army Secretary for Financial 
Management and fames N. Dai-is, con- 
sultant to John Hopkins Universitv Rc- 
seiirch Office. King will sene as man- 
agement director and Davis as tech- 
nical director to the committee. 

Air Force spokesmen did not feel 
that Wilson’s request for new procure- 
ment economics would haic serious 
effect on aircraft industry contnictors. 
Some tightening up is to be expected, 
but most of Wilson’s suggestions, it 
was pointed out. duplicate USAF 
policies already in effect. 

Tlic Secretary laid out his program 
in .1 memorandum which he refused to 
call a directive. He is offering "guide 
lines," he said, and rcluctantlv set a 
figure of about 5500 million as the 
amount he wants to save, bringing the 


department's Fiscal 1956 spending 
within a limit of S54 billion. 

There were some rumblings among 
industry representatives who suspect 
that the AA'ilson "guide lines” can re- 
sult in an aircraft procurement stretch- 
out, This thought was denied bv 
Pentagon observers, who bclici-e that 
the Secretary will stick to his goals, 
particularly the 157-wing Air Force. 

It was pointed out that there is a 
difference of opinion between the 
Army and Air Force, for example, on 
liow long a new war would last. Aimv 
would prepare to fight tivo years. US.aE 
bclieies tne atomic age will curtail it 
to 50 or 60 days. 

In his mernotandum, Wilson said 
"critical examination is to be made of 
current plans for support forces and the 
accumulation of mobilization tesenes 
to assure that they are established at 
minimum feasible leiels, within the 
requirements of the Logistic Annex to 
the Joint Mid-Range War Plan. 

"Where mobilization resenc levels 
presently represent substantial inven- 
tories, dclii-ery of material on order will 
be delayed to the extent possible «-ith- 
out incurring substantially increased 
unit costs, and the placing of unneces- 
sary follow-on orders will be ai-oidcd." 

Objectives listed by Wilson include; 

• Tighten up of flight time, particu- 
larly in the field iif proficiency and 
non-essential flying- 

• Restrict overhaul and modification 
programs to equipment for current 
requirements. 

• Reduce stock levels of spare parts. 

• Increase self-maintenance of aircraft. 

• Salvage overage, obsolete aircraft. 

• Hold to a minimum the utilization 


of contractor-fumished maintenance 
personnel and field representatives. 

• Review requirements in the light of 
aiailability of modern weapons. 

• Evaluate existing eontiacts, modify 
reserve requirements. 

• Cancel contracts for unnecessary 
material except when termination 
charges would be excessive. 

• Eliminate unnecessary multiple 
sources of supply. 

• Reduce procurement of development- 

• Adjust buying to reduce stocks on 
hand where possible. 

Wilson made it clear that high- 
priority items in the R & D field will 
continue to get emphasis. 

Wilson said curtailment of non-pto- 
ductii-e programs is necessary so that 
others "can be adequately supported 
within the approved level of expendi- 

Piasecki Helicopter 
Stockholders to Meet 

Stockholders of Piasecki Helicopter 
Corp., will meet this week to consider 
a new stock option plan for company 
executives and the possibility of chang- 
ing the corporation’s name. Both ques- 
tions iniolie mild controversy. A pro- 
posal of the directors that the company 
name he changed to Vcrtiplanc Corp., 
lo distinguish it from Piasecki Aircraft 
Corp.. may run into legal tangles be- 
cause the Ryan Aeronautical Co., of 
San Diego, Calif., has an applicatinn 
pending to register the trademark 
"Ryan Vcrtiplanc." Piasecki .Aircraft 
is a new company founded by Frank N. 
Piasecki after he was ousted as board 
chairman of the original companv. 

If the Vcrtiplane n.ime is not avail- 
able, proxies will be sought by the 
Pi.isecki Helicopter management to de- 
feat the proposal and another title will 

.Ano^ier management plan, to make 
67.184 shares of stock available to 
company executives and key employes 
at a bargain price, is the subject of a 
dispute between Frank Piasecki and 
Don R. Berlin, president and new 
board chairman of the company. 

Piasecki has asked stockholders to 
vote against the proposal, warning that 
it places control of the companv in 
jeopardy. Berlin has denied this, claim- 
ing advantages over the sale of stock 
on the public exchanges and holding 
th.1t tire total percentage is too small 
to assure control by the internal man- 
agement. 

Also at this week’s meeting, action 
will he taken on the nomination of 
Thomas K. Finletter, former Air Force 
Secretary, and John F. Floberg, former 
Assistant Secretary of the Navy for 
Air, to the board of directors. 


TAC Gets Probe & Drogue Tankers 

The U. S. Ail Force is converting 100 B-50 bombers to three-point refticling 
tankers for the Tactical Air Command. 1-hc mulh'-million dollar conversion contract 
awarded to Hayes Aircraft Corp., is the first large USAF commitment lor the 
probe and drogue refueling equipment manufactured by Flight Refueling Inc. 

TAC has long stated a requirement for multiple point refueling for its fighter 
and fighter-bomber aircraft. It has been using KB-29 tankers "handed down" from 
the Strategic Air Command and cqiupped with the. Boeing-developed single point 
flying boom system. 

The KB-50s will be cleaned up aerodynamlcally, adding a few knots to its normal 
50-40 knot speed advantage over the KB-29s. With this added speed and the equip- 
ment lo fuel three F-84Fs or F-lOOCs simultaneously, TAC believes the KB- 50s will 
meet its requirements for the next three to five yeais- 

Modcl A-IZ-Bl Flight Refueling hose reel units will be mounted at each wing dp 
and in the belly of the B-50s. 

TAG’S F-84Fs. now equipped for flying boom refueling, have a probe conversion 
kit with which to change the boom receptacle in the wing, just outboard from the 
cockpit. 
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Eyetcilness Report; 


‘Misadventure’ Caused Midge Loss 


riic I'olland Midge, protohpc of tlie 
Gnat (AW' Oct, 17, p. ?4), crashed in seiviewuie 
lliiglaiid Sept. 26 after a "protracted” it and in i 
takeoff tun (AW' Oct. 5, p. I?). Max by niiiidvi 

Mathez, member of a Swiss Army Air - a--‘ 

and Supply Department delegation 
which was planning to purchase six 
Midges, was flying the aircraft. Avia- 
tion Week has received the following 
report from an e’yewitness; 

"Mathez was tlic twenty-Srst pilot to 
fi; the Midge- He was fully briefed by 
'l ed Tennant (Tolland’s cltief test pilot) 
and after the briefing was invited to 
lease the- cockpit and have a cup of cof- 
fee before making the flight. He re- 
fused the invitation, aske-d for and 
received permission to taxi out and later 
for pe-nnission to take off. 

".At first the take-off was 
it was not until the Midge was still on 
the rumvas at a point well past that at 
which it should have taken off thr‘ 

among the spectators. Some ey 
nesses said the Midge left the t 

1 short distance, but photographs 


idenee that the Midge was cni 
■rviccablc when Mathez climbed mio 
and in rctiirniiis a verdict of ‘death 
iplicd that the ac- 
idcnt was most probably attributable 
to the 'human factor.' 

"Giving evidence, Ted I'ennant said 
that he had briefed the pilot as fully as 


possible and liad been most careful to 
stress the importance of having a cor- 
rect tailplane setting for take-off. He 
had, in fact, set the tailplane correctly 
before Mathez taxied out for the take- 
off. A member of the Swiss mission, of 
ircly which Mathez fonned part, gave evi- 
dence that he was present when Ten- 
nant briefed the pilot and had, in fact, 
translated some of Tennant's remarks 
to make sure that the pilot understood 
them. I'his witness was satisfied that 
'Mathez had been adequately instructed 
in the Midge’s flying technique.’ ” 


Douglas ludorses USAF Policy 
To Peualize Performauce Failure 


ca, Calif.— Douglas Air- after Maj. Gen. T. P. Gerrity, USAF 
' 's approval Director of Procurement and Produc- 
' nn Engineering, said the Air Force will 


Santa Alunic: 
craft Co. has a 

of tire new Air Koree get-tough policy 

catling for financial penalties against diminatc development programs which 
nonnal md failing to meet pcrfomiancc guar- fail to offer large gains in performance 

The airframe company believes, how- 
rt, that the polity sliould be applied 
, , , ,, , , , , , on a long-term basis rather than on 

felt by the knowledgeable contracts. 

Snme eve »-.t- statement by Donald Douglas 

.. vice president, was made at the 
first national meeting of the Military 


after the crash show that division of the Radio-Elcc- 


11 the ground 


unc wheel, 

when the Midge ran ott tlie runway into 
the grass over-shoot area, and that all 
thre-e were bearing hard within a mat- 
ter of 20 vatds or so. 

“The distance from tlie end of the 
runway to tire line of trees flanking the 
airfield at this point is about 2;0 yards. 
After about 200 yards it begins to slope 
ly quite steeply . The Midge, still 


I Manufacturers Assn. 


(RKTMAh 

Douglas pointed out that too-scvcrc 
application of the get-tough policy 
might discourage companies from taking ing of specifications, 
large steps forward in attempts to ad- 
lancc the state of the art. He added: 

"So that mannfacturcts will be u illing 
to take a reasonable chance and keep 
ing forward. 


(AW Oct. 17. p- 12). 

Douglas said the new Air Force get- 
tough policy is one of the reasons why 
some avionic companies, along witli 
other component suppliers, are going 
to have to change their attitudes con- 
siderably. They can no longer expect 
merely to skim off the cream. 

DougLis emphasized the importance 
of reliability, weight-saving and ade- 
quate cooling of avionic equipment, 
pointing out that these factors help in 
making a sale as well as price and mcet- 


hit a ridge about a hujidred pany’s performance should be measiitcd 


yards from the trees and shot 
air m a steep nose-up attitude, 
meut later it hit ' 


long-term basis rather thni 
specific contract-” 

troughs said his cump-any favors the 


break up as it cartwheeled principfe because it wiii*^ result 
' meadow’s alongside the realistic design 


River Test. 'I'hc tops of the two trees 
were knocked off about 20 ft. from 
their bases, but the wings of the Midge 
remained in position though cut througli 
from the leading edge to the main spar 
on each side bv the tree ttunks-cuts 
indicating that tbe pilot must have tried 
to fly between the frees. 

"The point of impact with the trees 


IS found to be 14 ft. below the level profits cut in half because you could only 




prohabilitv. Ne.xt ti 


of the end of the mnway. No cli 

in the engine note occurred until ^ .. . 

Midge hit the trees, and the aeroplane and would onlv guarantee 
must have been going very fast indeed 
when it ran into the oser-shoot area. 

No one was rcalh’ in a position to see 
whether the Midge was actually gaining 
heiglit when it hit the trees, but if if 
had been only 20 ft. highi 
have missed them. 

"At the inquest, held two days later, 
the coroner said that there was strong 


Equipment Evaluation 

Stressing tlie importance of "plus 
salucs” in equipment, the air-frame of- 
ficial cited this nicinorandum from the 
Douglas cqui|)ment group to the chief 
engineer. It concerns the elcetric gcncr- 
iiting system for the DC-8; 

"In evaluating the proposals, equip- 
ment group engineers took into account 
the cfetrical and ineclianical features 
assuming tliat it will be limited of the generator, regulator, protective 
production items," he said. "The panel, control apparatus and connecting 
' ’ dc- circuits, 'niosc were evaluated not only 

this for compliance with the specification 
but for any additional features or 'plus 
values.' Simplicity and serviceability 
: of were taken into account. The installed 
"■eight of the equipment, including wir- 
ing, was determined and included in the 
evaluation Other factors evaluated to 
the best of our ability were the cngincer- 
probably would take no chances ing groups im’olved. the service facili- 
" ' ' ” ties and personnel which svould be avail- 

able. the e.xpericncc of the eompanie? 
with comprarablc equipment and instal- 
lations and the desclopmcnt status of 
the equipment being proposed." 

Douglas warned that the ‘’plus 
values" mentioned are going to be in- 
creasingly important in botfi the mili- 
tary and commercial field because they 


: policy applied to research and dc- 
\clopinent svould kill interest in this 
tvpe of work.” 

Citing possible pitfalls, he said; 

"Suppose, for instance, that one of 
sou guaranteed a 90% kill probability 
fire-control ssstem and had 


How Big a Step? 

He said this is the biggest ptubici 


national defense today 
step forward should we take in the state 
would of the art at a gis en time? We can get 
trouble either way, by going too 
going far enough." 


The Douglas statement came shortly help to guarantee performance. 
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ARDC Reorganizes, Tells More Secrets 


By Claude Witze 

Baltimore-Air Research and Des'el- 
opment Command has streamlined its 
headquarters organization and is pre- 
pared to ease the secret classification on 
Ssstem Requirements in another dou- 
ble-barreled Air Force effort to spur air- 
craft industry development of improved 
weapon systems. 

Like the program to lift restrictions 
on Teclmital Program Planning Docu- 
ments (AW Oct. 17, p. 12), details on 
System Requirements will be handed 
out on a restricted basis. They will be 
given to a few contractors in across-the- 
tablc agreements designed to take full 
advantage of the aircraft industry’s top 
engineering talent and development fa- 

Indications are that the companies 
entrusted svith ARDC’s System Re- 
uireincnts. which involve highly secret 
etails of USAF's «ar planning, inven- 
tory and technical data, will be major 
weapon system contractors- The list 
will be as sclcctis’c and not much larger 
than the Air Materiel Command's list 
of potential contractors for a given 
weapon system and as a general rule 
will include the same names. ANfC. on 
abolition of paper design studies this 
summer (AW Aug. 8, p. 12), said it 
would further conserve on industry’s 
engineering effort by restricting Phase 
I competitions to contractors with 
proven ability. 

Boyd in Key PosE 

Most significant of ARDC’s organiza- 
tional changes is the establishment of 
a Deputy Commander for AVeapon Sys- 
tems, a post initially filled by bfaj. Gen. 
Albert Boyd, former commander of 
Wright Air Development Center. Other 
deputy commanders under the new 

• Brig. Gen. Kurt M. I.andon, Deputy 
Commander for Resources. 

• Maj. Gen. Floyd B. WotkI, Deputy 
Commander for Research & Dcs’clop- 

Creation of General Boyd’s new job 
follows realization b>- Lt. Gen. Thomas 
S. Power, ARDC Commander, that 
proper management control os’cr 


weapon systems can be realized only by 
the consolidation of planning and 
polics'-making functions at headquarters 
of the command. 

Tire entire program is part of Gen, 
Powers’ plans to meet the challenge of 
fast-moving Russian development with 
"big jumps," USAF itself lacks the fa- 
cilities and talent to do the job and is 
determined to force industry to create 
more of both and use them at peak effi- 
ciency. Performance in this area now 
clearly is the basis for competition. 
Seek New Concepts 

Great stress is placed within ARDC 
on the reorganization in the office of 
the Deputy Commander for Research 
& Development, designed to put em- 
phasis "on the development of new 
concepts and equipment which can be 
introduced into new air weapons." 

Separation from this office of weapon 
systems, placing them under a separate 
command headed by Gen. Boyd, is 
an important step in this direction. It 
places ARDC control of svstems at a 
command level near the top. apart 
from all the other R & D problems 
encountered in the day-to-dav opera- 
tion of Baltimore headquarters. 

"One of the big problems," a top 
programming officer told Aviation 
M'eek, “is the fact that deadlines have 
to be met during the growth of a 
weapon system, and the essential deci- 
sions were only part of the work that 
had to be done under the old Technical 
Operations Office. Now we ha\’e a setup 
that can give its entire attention to prob- 
lems coming out of the M'capon Svstem 
Project Office (WSPO).” 

WSPO Action Speeded 

Under Gen. Boyd, there now is a 
Directorate of Systems Management, 
headed by Brig. Gen. Howell M. Estes 
Jr„ who also sers'es as .Assistant Deputy 
Commander for Weapon Systems. Un- 
der him are the ARDC components of 
the WSPO. These include offices for 
equipment and handbooks and program 
control as well as division.s cos’ering 
bombardment aircraft, fighter aircraft, 
bombardment missiles, supporting sys- 


tems, cargo and trainer aircraft, fighter 
missiles and drones and rotary wing and 
liaison aircraft. 

T'or the contractor, separation of these 
offices from the other vast interests of 
ARDC’s Research and Development 
should result in faster action on the 
tremendous amount of paper work that 
accompanies early development of a 
new system, 

A counterpart of the Systems Man- 
agement Office under General Boyd is 
the Directorate of Systems Plans, headed 
by Col. Ernest N. Ljunggren. It is from 
this office that ARDC s .secret System 
Requirements will be distributed to a 
few highly qualified contractors. 

Must Show Capability 

Qualification to know the System Re- 
quirements, Col. Ljunggren said, will 
depend on these factors: 

• 'Ilie preliminary design capability of 
the contractor, "riiis will get major em- 
phasis because the long range aim is to 
keep preliminary design groups in the 
industry busy and coming up with new 
ideas. Stimulated activitv, it is hoped, 
will result in major breakthroiigh.s that 
will contribute to "big jumps.” 

• Tlie interest shown by the contractor 
in a particular field of development. 

• The new ideas already produced or 
suggested by the contractor. 

• 'The contractor’s existing facilities. 
This does not mean that an aircraft 
company will be cut in on the require- 
ments simply because he has a facility. 
He must meet other qiuiiifications as 
well. 

As in the ease of firms allowed to 
share the secrets of ARDC’s Technical 
Program Planning Documents, contrac- 
tors who obtain release of the System 
Requirements will not get a contract to 
pursue anv particular project. They 
must use their own money in explora- 
tion of the field in "hich ARDC con- 
siders them qualified. 

On the otlicr hand. .ARDC does ex- 
pect that contractors will come up with 
proposals and they are encouraged to do 
so. From time to time flic situation may 
arise where a void exists between the 
contractor’s proposal and the ultimate 
weapon system as visualized by ARDC. 
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In this c-jsc. it is possible tliat design 
study funds can be spent to complete 
tile development. 

Contracts Possible 
The general philosophv is that con- 
tracts may be used to fill gaps but ate 
not expected to be nccessarv once indus- 
try development competition is in full 
suing. Sharing the secrets of the System 
Requirements is intended to assure that 
industrs- development work heads in the 
right direction, overcoming the com- 
plaint that USAF expects indu.strv to 
spend money on these projects but 
makes programs nearly impossible by en- 
forcing security in scientific areas. 
Other facets of the program, as ex- 
plained in Baltimore, are that it will pro- 
vide a contractor with much of tlie tech- 
nical information he formerly received 


from work on a design study and that 
dcielopment will be speeded because 
USAF will make more decisions before 
the industry effort is expanded. 

Other New Offices 
Also, in the offices under Gen. Boyd, 
separation of systems plans from sys- 
tems management is expected to ex- 
pedite work in both fields. One of the 
old chronic complaints was tliat WSPO 
personnel were hampered in the produc- 
tion of a new system bv tlic almost con- 
tinue! introduction of new ideas, im- 
|wovcments and at times extraneous 
suggestions. It is intended that these 
matters will be handled by the Direc- 
torate of Systems Plans and not passed 
to the Directorate of Systems Manage- 
ment until they have met all tests tor 
practicability and necessity. 


I'hird inajnr office under Gen. Bosd 
is a nesv Directorate of Nuclear Swteihs, 
headed by Brig. Gen. Ralph \\’asscl, 
who is posted at W'ADC. 

In addition, there are three other top 
management functions. 'Iliey are an 
Assistant for Aircraft Systems, an .Vssist- 
ant for Guided Mis.sile Systems and an 
•Assistant for F.lectronic Control Sys- 
tems. Col. Ljunggren temporarily is fill- 
ing the first post and Brig. Gen. Don R. 
Ostrander has been named to the mis- 
sile office, llic electronic assistant has 
not been named. 

Ilicse positions were created to plan 
and manage the entire USAK wc^on 
systems program in a specific area. Tncy 
arc intendM to provide necessary em- 
phasis in the three areas to “attain a 
proper balance of superior weapons for 
all combat missions." 
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Here’s a N^w 

MOTOJ^ 

for applications 

V Can you make use of it? 


Capacity: 2.7 HP at 3000 RPM en 26K-v«lt DC. 

Duty Cycle: 20 minutes “9n''and 1 hour "ofT’. 

Wei{ht;2! pounds. 

Military SpecHIcatien: Meets MIL-M-SS09. 

Special Features: Explosion- and splash-proof, 

Type 0-812 is a rugged hoist motor specially designed by EEMCO for 
use in aircraft. Uke many EEMCO motors and actuators. Type D-812 
may be adapted to ottier applications with or without slight modifi- 
cafa'ons. Weighing 21 lbs., on 261^-volts DC. it delivers 2.7 HP at 
3000 RPM at the output shaft. It has a duty cycle of 20 minutes 
"on" and 1 hour "otT. D-812 is explosion- and splash-proof, and 
like all oteer EEMCO motors, has been designed to meet Military 
Specification MIL-M-8609. 


^CO's facilities and capabilities are devoted exclusively to the 
design and manufacture of special motors end rotary and linear actu- 
ators. Since 1942, EEMCO has made nothing else. Therefore, your 
motor and actuator needs can bast be filled by EEMCO specialists 
whose talents are confined to producing these essential items. And 
. . . on-time deliveries are routine at EEMCO. 


PROIECT ENGINEERS: You can save valuable time and development 
expense by adapting a proven EEMCO motor or actuator to your 
needs. Your Inquiry is invited. 


Designers and producers of motors, 

linear and rotary actuators exclusively 



Out of this world 

History's first inan-inade satellite is scheduled for 
Hight bv mid-1937. Much of its success will depend 
upon almost unbelievably accurate mechanical 
jjnwer transmission ecjuipinent, such as the intricate 
mechanism shown here which Western Gear de- 
signed and manufactured for classified missile and 
rocket application. 



If yours is a problem requiring utmost precision in 
the transmission of motion or torque through mechan- 
ical means, Western' Gear is confident of its ability 
to solve it. Sixty-seven years of experience is avail- 
able without obligation. Address General Offices, 
Western Gear. P. O. Box 182, Lynwood, California. 


"The difference U rtliabilUy" • Since ISS8 



Plants at Lynwooe. Pasadena, eaimont.San Franctsco tCalltJ, Seattle and Houston. Renresentativas In principal cities 
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Navy Sparrow in First Detailed Pictures 



.AcrodjTiamic and structural layout of the 
Speerv Sparrow I is shown in llicsc Rist de- 
tailed pictures of Ihc Navy's latest air to-air 
missile. 

Wings and tail arc delta planfoim, double- 
wedge airfoP sections. Sweep is greater for 
wings than for tail. 

Wings are movable, tail fins fixed lor liigli 
degree of maneuverability. Wings arc pi- 
voted at tlic toot. 

Tail fins fit in slots cut iuto the trailing 
edge of the cast exhaust cone. 

Sparrow I has a solid-propcilant rocket to 
drive it at sisceds approaching Mach 3 at 
burnout. Range is about five miles. 

Launched from undeiwing tacks, Sparrow 
requites no booster. Guidance is beam- 
tiir system, directed from the launching 

Current Sparrow I, designated AAM-N-2. 
is being buPt by Douglas Aircraft under 
Speiij subcontract. Advanced versions of 
Sparrow— modeb 2 and 3— are in develop- 
ment and test stages. 
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Cessna designed for less maintenance! 


(■(-'Miii’n niRcfri, all-mptal CII-l t)rinR>< mi(- 
sfanding porforiiiance to hplicoptpr flying. The 
npw liplicoptpr can ciimb from sea level (n 
lO.onO ft. in Ipss than 10 minutps. It can hover 
easily at 15,000 ft.,hasspon(iofovpr 120m.p-h.! 
The .simplifieil iiipchanipai detail of the CII-l's 
revolutionary fransmis-sinn, rotor iisspnihly 
ami drive system eliminale.s many extra parm 
requiring luliric.atimi and service, cuts down 
on maintenance costa. 


The ClM’.s engine location— in the nose of 
the fuselage — is an e.vample of the now lieli- 
copter’sfunctional design. Mountingthe engine 
forward means important savings in in.stai- 
hilion and servicing time, provides extra cargo, 
or passenger, space. 

Development of the (Tl-1 elimaxes three years 
of intensive research liy Cessna designers anci 
engineers. The new helicopter fills a definite 
need, is a noteworthy contribution to .aviation. 


CESSNA AIRCRAFT COMPANY 


G, 


issna. 


W I C H I TA, KANSAS 
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Josh Lee Protests 
Short-Haul Mail Rates 

Final mail rates set for local service 
airlines bv the Civil Aeronuatics Board 
have drawn a minotity protest from 
CAB member Josh Lee. 

llic new rates establish the midti- 
element formula principle for the local 
airlines with standard pay for line hauls 
and terminal handling. 

Lee says the new forniuLi doesn’t of- 
fer a reasonable price for air mail serv- 
ice- He favors establishment of a 
minimum station charge for low traffic 

Under the new rate, wliich became 
effective Oct- 1, the local airlines will 
get a line-haul rate of 50.17 cents a ton- 
mile and a terminal rate tanging from 
5.52 cents to 35,21 cents pet pound 
according to the traffic generated at the 
station (AW Sept. 26, p, 107). 

liic new scale, similar to one now 
ap])lied to the trunk carriers, "ill paj- 
tilt local carriers about SS85,000 a year. 
Sepiiratc rates are .set for individual lines 
for the period JuK 1 to Sept. 50, 1955. 

Lee filed a separate statement with 
the rate orda in which he iiiiiinfciincd 
tli.it the imdti-ckmeiit rate fonmda 
doesn't pay carriers cnmigli when ap- 
plied to small s'olumcs of mail at sta- 
tions which don’t produce an appreci- 
able amount of traffic. 

Lee favors a minimum teniiiiial 
charge of $15 a das. In support of Ids 
argument, he quotes a study of terminal 
costs made by the C.AB Cjfficc of Car- 
rier .Accounts and Stati.sticsss hicii found 
that the minimum station cost per day 
winch can be assigned to mail service is 
SIO. Lee would set the charge at SI 5 to 
cover such factors as general adminis- 
trative costs and return on investment 
not coveted by the stud'’. 

If the minimum station charge were 
applied. Lee would reduce Hie line liaiil 
rate to 29 cents a ton-mile. ’Hicse al- 
terations of the rate structure "’ould jiay 
the local caniers .ibout S2.210.006 a 


Airborne Surface Mail 

Approximately 6% of the total first 
class surface mail '’oliime is umv mo'-ine 
bv air, just two scars after the Post 
Ciffice Department inaugurated its ex- 
periment of airlifting surface mail on 
a 5i>acc available basis, according to an 
official report. 

•\pplauding the success of the ex- 
periment, Postmaster General .Arthur 
Summcrficld said that "nearly a billion 
letters a year arc being dcli'crcd sooner, 
as much as -IS hours in many instaiiccs.'' 
The airlift operation has been expanded 
to provide direct scn ice to 200 cities in 
53 states. 
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N'O'wl Finest racaLio and electronics 
service center for tonsiness aircraft! 



UAC-Rensselaer Combine Talent; 
Evolve New Concept in Education 


By Jerome E. Kelley 

South Windsor, Coon.— An unusual 
experiment in engineering education is 
being conducted in this quiet Con- 
necticut community at Rensselaer 
Polytechnic Institute’s Hartford Grad- 
uate Center. 

between United Aircra^ Corp, in East 
Hartford, Conn., and Rensselaer Poly- 
technic Institute in Troy, N. Y. (AW 
June 15, p, 40), 

Killed to capacity by 220 students, 
most of them engineers empiosed by 
UAC, the new center has btolcen 
several precedents in education. 

It is a joint venture of educators 
and industrialists ptoneerrng in the 
educational field in an effort to do 
something about the nation’s shortage 
of scientific and engineering talent. 

Behind the tlitiviirg new center was 
the fact that UAC had become in- 
ctcasingly disturbed at seeing its scien- 
tists and engineers leave its laboratories 


aird assembly lines to seek graduate 
degrees in their chosen field at distant 
universities. With tlic problem a grow- 
ing one, UAC moved to solve it. 

Within six weeks, UAC and RPI, 
the nation's oldest engineering collie, 
had set up a plan for graduate education 
in the greater Hartford area. This fall, 
five months from the time of the plan’s 
inception, the center went into opera- 
tion witii a 23-member faculty. 

U.AC has furnished a 22.000-sq. ft. 
building in South Windsor as an out- 
right gift to RPI. It is the former site 
of UAC’s nuclear powerplant laboratory, 
lire building, entirely renovated, con- 
tains 10 classrooms, two seminar rooms, 
a lecture hall, library, study' room, cafe- 
teria and 14 offices. 

United's Program 

All qualified employes Of UAC will 
be admitted to the ne* center, and 
the company will underwtite the full 
cost of tuition. At the present time, 
all but two of the students arc employes 


flo. 

YOU CAN GET 
MORE TOOLING 
FOR YOUR 
DOLLAR 



Whatever ’ produef ijou 
\mnufactuTe, RezoUn Toolplastik 
will aid you in reducing your 
production costs by providing you 
with a simple and effective 
method of fooling. 

Resolin Toolplastik maferials will 
reduce toolfabrication time and 
the cost of your present 
tooling material, 

Ideally suited for producing draw 
dies, drop hammer dies, stretch 
dies, chueiks, assembly fixtures and 
jigs, tnodels, etc. 



INISBCHANSEASLE SIASTIC DSAW DIES 



precisioH looliag per dollar than 
any other material in 



5736 WEST 96TH STREET 



EPOXY RESINS • PHENOUCS - DYFORM 
ACCESSORY PRODUCTS 



Hinged Cowl Simplifies XHR2S-1 Engine Inspection 
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HIGH-TEMPERATURE AC GEHERATORS 

meet military class C air-cooled specifications 
. . . offer maximum performance at minimum 
size and weight . . . range from 9 KVA to 60 KVA 


These generators are designed as part of complete Red Bank 
high (einpcrntiire AG generating syatems that also include 
magnetic amplifier voltage regulators and system protection 
components. For full details, write Red Bank Division, 
Bendix Aviation Corporation. Eatontown, New Jersey. 







Combines For the First Time 

Pantobase 
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Economical, Precision Airframe Production 


"Whatever the job . . . large or small . . . 
the La Porte Aircraft Division of Whirl- 
pool-Seeger Corporation gives you 
quality production to meet your sched- 
ule. At your disposal are complete 
modern manufacturing facilities , . . 
with over 263,000 sq. ft. of floor space 
. . . devoted to airframe fabricatioa. It's 
a plant with a record of turning out top 
quality at low cost fast . . . including 
such items as B-47 ailerons. 

Learn how your needs ... in any vol- 
ume ... on even the lightest schedule 
. . . can be tilled by Whirlpool-Seeger, 
Write, wire or phone today for com- 
plete details, 


FACILITIES 
TO MEET 
EVERY NEED... 

TOOLING 
METAL FORMING 
METAL FABRICATION 
HEAT TREATING 
ANODIZING 
MACHINING 
FINISHING 


Send for lllustraled, 
Descriptive Brochun 

Our soles representatives 
are available to consult 
with you any time at your 
convenience. 



ASSEMBLING 

DEVELOPMENT AND 
DESIGN ENGINEERING 

RESIDENT AIR 
FORCE INSPEaiON 


La Porte Aircraft Division 

WHIRLPOOL-SEEGER CORPORATION 
DEPT. A, LA PORTE, INDIANA 


wend, director of RPl's graduate divi- 
sion and one of the Hartford Graduate 
Center's originators, results of the tests 
on NAC personnel were amazing. He 
said: 

"People taking the tests had been 
out of school for as long as 30 years 
and yet the results of the tests amazed 
us. They were far better than the 
national average." 

H. M, Horner, president of UAC, 
had this to say about the new center: 

"T his program should not be con- 
fused with the usual company on- 
thc-job training program. Modem 
technology is moving so rapidly, par- 
ticularly in the multitude of sciences 
supporting aviation, that we must offer 
our working engineers an opportunity 
to broaden their background in the 
basic sciences. The new Hartford school 
will provide successful candidates with 
an advanced Master's or Ph.D. degree 
equivalent to any that can be earned 
at the very 6nest universih’ graduate 
scliools. If the working engineer at 
Hartford goes away to graduate school, 
we lose him for at least one to three 
years. We decided that it was best to 
bring a graduate center here to meet 
this continuing problem." 

Dr. Warren C. Stoker, former he:id 
of the computer laboratory at RPI. is 
the director of the new graduate center. 
He told AvtATioicWEEK: 

“The reception of this new venture 
has been amazing. W'e have met with 
much enthusiasm in Hartford, and the 
cooperation and interest shown us hs’ 
United Aircraft has been magnificent. 
We of the faculty fully realize that 
this is a new venture in technological 
education, but we sincerely believe that 
as time goes on many more forward- 
looking American corporations and 
universities will institute similar cooper- 
ative educational programs.” 

KLM-Air Ceylon Agree 

KLM Royal Dutch Airlines will own 
49% of Air Ceylon and the latter’s 
present agreement with Australian Na- 
tional Airways will end under a new 
arrangement expected to be concluded 
early next month in Amsterdam. Ait 
Ceylon expects to charter a Constella- 
tion from KLM to establish Colombo- 
Amsterdam service and after its estab- 
lishment, plans to buy nesv equipment. 

Viscount Prices Rise 

Central African Airways announced 
that Vickers Viscount price increases 
have raised the cost of its five transports 
on order by approximately 5160,000. 
Spares, the company said, would cost 
545,000 above original estimates- TTie 
canier also said it has experienced a 
six-month delay in delivery. 
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We’re building 
snolher modern home 

for progressive pioneering! 


T irE cornerstone has keen laid lor this new $3,000,000 
engineering and research building which will soon 
add to the expanding facilities of Goodyear Aircraft 
Corporation's huge Akron plant. 

Its keystone will he pioneering— continuing an 
aggressive policy of “curiosity” which has made 
Goodyear Aircraft the birthplace of many 
advancements which have done much to help 
"Keep America First In The Air.” 

At our multimillinn-dollar Arizona plant another 
research and development building is being erected as 
an investment in an air-ready America. 



From our facilities have come new structural materials, 
electronic computers and guidance for missiles, 
new metal-working techniques, now standard throughout 
the aeronautics industry, structural plastics for new 
roles throughout aeronautics and other industries as well 
Actually, it boils down to this: 

As o versatile teatnmste to this nation's aeronautics 
and defense industrie.s— Goodyear Aircraft 
chooses to fulfill this trust with facilities which 
take every advantage of its abilities. 

Our skills get the full backing of our resources; 
our customers get the benefits. 


GOOD>^E/tR AIRCRAFT 

iv the team to team with in AERONAUTICS ^ 





FLY WEATHER-WISE 


These weather items prepared In consultation with the United States Weather Bureau 



F homs may extend for hundreds of miles 
and cannot be avoided by local course 
changes, not can they be uippcd at altitudes 
aiiainablc b)' many planes. Hy understanding 
the ptincipal features ol FKrsN rs. hrwever, it is 
possible lu recognize ilicni and make adjust- 
ments to tlic liiglit plan accordingly. 

Here arc the frontal chariictcristics: 

COLD FRONTS— iIh advancing edge of a cold 
air mass; .sliovtcry type ol ntin or snow, iliunJer* 
storms— Cuinulus-typc clouds — Sudden wind 
shift after ilie storm, u.sually to V('. NW or N— 
Drop in rempetature after svind shift. Clearing 


WARM FRONT— retreating edge of a cold ait 
mass ovemirt by warm air: Steatly prccipitatiesn 
— not sliosser)— Stratified cloud layets— Gtail- 
ual w iiut shill to S. SW or \X' — Rise in tempera* 
ture and humidity — Temporary clearing. 
OCCLUDED FRONT— The upper from resulting 
from collision of cold front aiid warm from: 
best recognized ttn ssearher chart, bur when 
cseiiis indic.stc a mixture of cold from and 
warm from characteristics, it's likely an oc- 
clusion has* taken place. 


coao FRONT ^ 




Best Pair to Get You There! 


The more you know about the we.icher. the gre.iccr ynut 
chance of ptedicting its performance. The same is true of the 
products that power .iiiii protect your engine. 

Pilots w ho use Mobilgas Aircraft and Mobiloil Aero know they 
exceed rigorous Army and Navy specifications . . . that they've 
been first choice of air pioneers — Lindbergh, Earlutt, Byrd and 
many others. It’s safe to predict that witli these products in 
your plane your engine will run smoother . . , perform better 
than ever. Fly safely ... Fly uhh the Flying Rid Ih'Sf! 




SOCONY MOBIL OIL CO., li 


AERONAUTICAL ENGINEERING 



Pilots Demand Better Chanee of Escape 


By Irving Slone 

Los Angelcs-Tesl pilots, their picas 
backed by experience, liiive hhintly 
warned industry engineers to priivide 
them with escape equipment iible to 
keep pace with the rcqiiiremcnts of to- 
dav’s (and IcimotrowM supcraoiiic air- 
craft. 

■'\Vc know,” one pilot warned dur- 
ing an escape symposium here, "tbiit 
attempted esc.ipe above Ti.OOO-40,000 
ft. would ptobabh |«me fatal. k\ c 
know th.1t escapes' at speeds that arc 
in excess of iOO knots would probably 
prove fatal." 

The pilot, Scott Crossficld. test 
pilot at tlic National Ads’isorv Commit- 
tee for Aeronautics test facility at Kd- 
wards AFB. told tlic 500 scientists, aeio- 
mcdical researchers, industry engineers 
and military personnel at the sympo- 


sium that the period between the detcl- 
opment and production of new types 
of escape equipment must be drastically 
shortened, 

'T.xpcrt talk,” he said, "pride of au- 


Huinaii Tolerance 

"llie ceiitiiiy series of aircraft now in 
Olictational use can in level Bight easily 
put unt ejected pilot into the danger 
zone for human tolerance. If we |ilot 
the speed ca|iabilitics of this series . . . 
«c cm predict that an appiecf.iblc num- 
ber of our cstiiiiatcd ejection attempts 
will be niisncccssful in terms of recover- 
ing a livable crew nicnibcr"— Brig. Gen. 
Don D. Flickinger, of the Air Research 
and Des'clupiiient Coiuniand. 


tlior.vhip and .standardizjition arc the 
bottlenecks in the flow of tliiv ei|iii|)- 
inent to pilots.” 

Pilots arc coiKeriicxi with wind blast, 
free-fall spinning, premature chute 
opening and escape during violent 
maneuvers. Crossfield said. 

"W'e know that there are the means 
and in fact the hardwutc in existence 
to protect against loss of equipment 
and wind blast, but it is not available 
for us. 

"We know th,it there are means 
with existing equipment to sfabili'zc the 
free-fall spinning tcndcncs but it is 
irot txiing provided us," 

Tire meeting was sponsored by the 
Invtiliitc of T raiisport.itioii and Traffic 
■ Kngitiecring and Knginecring Exten- 
sion. Universitv of California at Los 
.\ngeles, in cooperation with the ,\cto- 
mcdical-Enginectiiig Assn, and the In- 
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Loud is a new source for landing gear and 
componenti^n the West Coast V^»tile equip- 
ment and facilities have enabled_lsOud to pro- 
duce shock struts, shimmy dampers, steering 
units, drag brace assemblies, down locks, land- 
ing gear trunnions and actuating cylinders . . . 
a complete package for the aircraft industry. 

Loud has experience in newer designs em- 
ploying high heat treats of 260-280,000 psi and 
new materials such as Hy-Tuf and Titanium, 
which are now required in producing modern 
landing gear and components. 


N. W. LOUD MACHINE WORKS, INC. 


"Produ€/ng Today , . . 
Tomorrow's Aircrafl fiequiramtnts" 


9«9 EAST SECOND STREET, ICn. . ROMONA. CALIFORNIA 




stitutc of the .•\cron;iutic.il Sciences. 

'i'lictc,^ j rcv;.ircl) spokesninii told 

"There is ;i need tor getting experi- 
nicnUl escape hnrdn-.irc out of the 
lahoratorr' stage qiiickh and into the 
applied stage in aircraft. Clo.scr liaison 
bitwccn acro-nicdical researchers and 
dt.signer\ « dl result in quicker transition 
of test results into actual hardware.” 

Herman Salmon. I.ockhevd's chief 
test pilot, added; "W'c nosv use sub- 
sonic equipment for supersonic flight. 
Subsonic equipment is nut adequate.” 
Progress Report 

111 the face uf this eiiticisiu, Air 
I'orcc and Navy spokesmen repotted 
on the progress of development of es- 
eape e.ipsnies. 

•A. B. Nutt, chief of escape develop- 
ment section, Wright .Ait Dcvclopmerjt 
Center, said most of the W.ADCi effort 
has been applied to hvo programs. One 
involved desclopnieiit by the prime air- 
craft contractor of a capsule for a cur- 
rent weapon system- This capsule ejects 
downward with the creuanan in the 
seated po.sition. Capsule is ptevsuriztd 
during the descent after escape and is 
stabilized hy fins which dcplcn on two 
booms immediately after initiation of 
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the onc-motiun escape sequence. A 
delaicd-deplmuicnt drag chute draws 
out the main recoven chute when 
speed has been sufficiently slowed. 

Early full-scale subsonic drop tests 
indicate satisfactori perfonnance of the 
stabilizing fins, and so do supersmuc 
model tests. Supersonic track tests arc 
.scheduled for earls 19s(i. Weight peii- 
alts’ for the capsule ssill he about l.Ofld 
lbs. 

Another capsule program, conducted 
bs WADC’s .Aircraft laihoratorv under 
cs'intraet, fe-.ituas a unit ssTiicli «ill 
introduce a siciglit peindts' of only 
150 lbs. This is achies’cd by using the 
aircraft canopy and windshield as the 
upper part of tlic c-apsule. Ilie scat, 
designed to transfer the pilot from 
the seated to the prone feet-forssard 
position beeomes the bottom of the 
capsule. Thrust is achieved through use 
III a rocket unit below the capsule. 
Stabilization is by an aft boom with 
trimmers. 

Wind tunnel tests have indicated 
that satisfaetoTv- pcrfotmaiice of the 
stabilizing device may he expected. 
Subsonic lialf-scalc flight tests arc sclicd- 
iilcd this fall. I'nif-scale supersonic 
track tests ate programmed for the sum- 
mer of 1956. A full-scale motkup has 
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lightweight-Withsfaads Temperatures— 150° F. to + 500° F, 


O "Teflon" tubing 

• "TeBon" is the DuPont regisiei 
for its teirafluoroethylene resin. 

a. Imperviousto any known acit 

b. UnaBecled by weather— with: 
aiures— 150’to+ JOO°F. 


leakproof high 


O permanent swage ■« 
pressure fittings. 

_ This special designed stem permits retraction 
O of nut for ease of installation tn any application; 

also allows visual inspection of 37° seat. 

_ All assemblies in dash sizes 4 through 20 utilize 
Q standard AN-818 nuts or end fittings to cus* 


Writ* hr our Latost Bullotin on TEF-FLEX 


tniminissmnn3 


EZ3S 




Designers and Producers ol SPIRAl-FlEX metal hose, PARA-FLEX metal diKting and Swivel Joints 



proved tlic feasibilih- of tlic collapsible 

Paul D. Dugan, bend of the Navy's 
Butcdii of Aeronautics cockpit systems 
unit, reported that the Navy is con- 
tinuing investigation and development 
of capsule type escape. No immediate 
plans have been tirade for incorporation 
of seat capsules. Ilmvcvct, based on a 
recent dircetive, he said, all designs of 
future Nan’ aircraft which arc capable 
of Mach 1 scalevcl performance (which 
would be accompanied by dynamic 
pressures of 1.500 lb per sq. ft or more) 
arc to have a design stndv made to 
determine nhethcr cockpit capsule type 
escape can be incorporated without 
undue penalty to the aitplanc- 
Ejection Seat Limits 

Recapping the escape picture as he 
sees it. Dugan said that ejection scat use 
is limited tn conditions approximating 
those at Mach 1 at sea level and cor- 
responding speeds at higher altitudes. 

"We mav be able to extend those 
limits somewhat bv development of 
means of slowing down the aircraft prior 
to ejection bv incorporation of stabi- 
lizing means and b\ addition of weight 
to the scat - - 

Various mpsiilc escape systems were 
brieflv mentioned by Douglas El 
Segundo Division's A. hf. Nfayo. chief 
of the equipment and interiors engi- 
neering section. These included a jet- 
tisonable nose unit and ejection seat 
capsule, an ejectablc cockpit capsule 
and a unit comprising the forward 


fuselage section of a high spued altitude 
aircraft design. 

Mayo said that operational conditions 
are being approached that ate clearly 
beyond the capabilities of the ejection 
scat. The cockpit capsule, he pointed 
out, offers greater flcxibiliti « ith respect 
to streamlining .md the amount of 
u.veful equipment capable of being in- 
cluded in the escape section. He added 
that the overall weight penaltv' of the 
cockjsit capsule system may be less 
than that of an ejection scat system, 
with satisfactorv- drag-weight character- 
istics, for scaicvcl speeds that in some 
cases may approach v-alucs as low as 
Mach 1. The additional environmental 
and water survival capabilities inherent 
in the cockpit capsule could well swing 
the pendulum in its favor in some 
borderline cases. 

USAF's Lt. Col. John P. Stapp, pio- 
neer in aviation biophysics, told the 
meeting: “Bctivccn 500-600 knots the 
abilitv- of the present ejection seat to 
save the pilot begins to fall away." 

Ik reported that a number of produc- 
tion fighter and bomber :iircraft have 
ahead)' been equipped with subsonic 
tvpc ejection seats which ate inadequate 
above Mach 1, even though these 
planes arc capable of considerably 
higher performance. 

It is essential, he said, to extend 
the useful range of the existing seat 
by retrofit or leplarximent so that escape 
under maximum performance condi- 
tions can be made from these figliterv 
and bombers. 


HESEAHCH 


BALANCING 

MACHINE 



JH£MS: 

• LESS BAUNCINC TIME 

• ACCURATELY BALANCED PARTS 

• 6REATER SENSITIVITY 

• LOW OPERATING COST 



16 RICHMOND ST. CLIFTON, N. I. 

GRegor^ 1-1600 
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Now llial Ihc Air Force U elimiiinlinp dt’sigii sliKlies in favor 
of Phase I contraels so far as aircraft are concerned, why can’t 
the major companies apply a similar program to tlie siippiier 
field? 

It’s wortii serious consideration, for doing away with design 
studies in tlie ]>rocurenienl of aircraft vaives, for instance, wouhl 
accomplish the same goats altrihuled to the plan in the field of 
airframe procurements save money, conserve engineeritig man- 
IMiwer, compress development time and improve tlie eliances of 
ohlainiiig a good prodiiet. c 


are down or a concern [hat can’t service 


approach as "seeing the colt, not plac- 


fincst promises. 


I'll carry it a step farther and say it 
would be seeing the colt rather than 
placing the bet from a single racing 
form selected from a group of varied 
forms, with those that remain rendered 
useless and representing pure waste in 
time and money. 

As it is now. perhaps hfteen sup- 
pliers are asked to design for a given 
job. They compete helter-skelter in the 
hope of winning a contract. Yet they 

that only one company, possibly two, 
will get a production order. The rest 
will have devoted fruitless skill and 
energy to the project. 

If the Air Force can pick a major 
company to do a job on the basis of 
past performance, know-how, avail- 
ability of engineering effort and cur- 

why that company itself can't select 
its suppliers on that same basis. 

Why shoiildn'l the suppliers as 
well as (he prime plants bp rplieied 
of die constant but frequently finite 
pressure of designinR on sperulu- 
lion, so to speak? Wliy not select 
suppliers, loo, on the basis of their 

required? 

It would prevent spreading design 
talent to perilous thinness at a lime 
when engineer availability is a critical 
problem. And without a doubt it would 
result in belter products and speedier 
delivery — basic reasons for hand- 
picked Phase 1 contract awards. 

It would also seem to go without say- 
ing that In selecting a company with a 
reputation for performance, an air- 
frame manufacturer would ihereby 
eliminate all possibility of picking itself 

firm that can't produce when the chips 





of pressure io the struggle (o om-do a 
worthy rival. As a mailer of fact, the 
competition, although narrowed In field, 
would be considerably rougher. 

development of special products to 
firms with specialist skills. Not only 
would it prevent the immeasurable 
waste of engineering manhours on proj- 

but which must be sought to maintain 
economic icvels-it would channel such 

premise of efficiency. 

Past performance in place of paper 

ing stick in dcsclopmcnl awards to the 
supply industry as it will be the gauge 
in airframe production. "Multiple 
sourcing" is as Inelficlcnt in one field as 
it is In the other, but you'll find the 
veteran supply houses themselves have 
long been placing imponam comracis 
only with vendors of proved capabililv. 

If the prime plums don’t extend 
the Air Force plan to the siippliere, 
it could be (lie whole iirogrum will 
lose a good part of (he efficiency it's 
now expected to ucliieve. 

It’s sonicihins to think about. 
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GOODYEAR unit. Chute drups capsule. 



PROPOSAL foe cjcctable cockpit capsule. 


"Equipment we lia\ c should be eval- 
uated on a very long range basis— we 
can’t reproduce another species of 
man,” he s,nid. l-'irst objective in super- 
sonic escape research should be to do- 
fenninc limits of human tolerance and 
the margin of survivabilih' beyond this 
point througli animal expcrinienfation, 
Stapp claimed. 

Human Level 

Second line of atbiek, he said, con- 
sists of devising equipment with con- 
trolled perfonnanee under all expected 
conditions of escape to modira and 
confine the force to tolerable human 
Icsels. An essaitial specific problem, 
he added, is the full scale determination 
of lift and drag of the man-scat combi- 
nation at all angles of presentation by 
means of wind tunnel experiments up 
to Mach 2 at sea level. 

A man should be used in the tunnel 
tests up to Mach 1. 1, after which a 
piaster duplicate could be used up to 
Mach 2, he said. 

A re-examination of human tolerance 
in botli upward and downward ejec- 
tions, using additional pilot support 
(restraint) is long oterdue, Stapp said. 
He reported that there have b«.-n two 
upward ejections at about 500 fps. at 
55G without injuries. One approach 
for solving tlic problem of wind drag 
dcceler.ition is to oppose wind ram 
force during ejection by a counter force 
using a propulsion ntcans. lie said. 

Northrop Aircraft’s George Nichols 
told the meeting that the escape prob- 
lem must be solved soon or further 
loss faced in tlic efficiency of the 
weapon system. An interesting experi- 
ment in design of a new aircraft would 
be to bring in optimum escape factors 
and then compromise other conditions 
around these, he said. 
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new Boeing jet tanker 
to stretch America's Air Arm 
with mid-air refueling 


Almost daily, continuous flights halfway around the 
World are being made because huge KC-97 tankers meet 
bombers for refueling in mid-air. Tinkers like the Boeing 
KC-135 will bring "targets" on faraway Continents 
within striking distance. The new Boeing KC-135 will 
haul extra- large cargoes because added strength with 
less weight is possible with metal honeycomb 
construction. Kawneer is helping build more planes 
like the KC-135 faster because of excellent metal 
bonding facilities to produce any kind of honeycomb 
assembly. Our experience in metal bonding honeycomb 
will be helpful to you in designing new applications of 
this material. This is another example of how 
you can benefit by Kawneer’s integrated 
engineering and manufacturing service. 


New Vertiplane Has Conventional Look 


forward flight 



Double Flaps Give Weber Model Vertical Takeoff Ability 


Uy Williaui J. Coughlin 

Butbank, Calif.— Weber Aircraft 

Corp. is flight-testing a powered model 
of a new vertical rising aircraft, con- 
ventional ill appearance but capable of 
taking off and landing with zero for- 
ward speed. 

The firm liopea to interest the inili- 
tarv' services in design and construction 
of a low-cost research airplane for full- 
scale flight testing. Preliminarv" cs’al- 
uafion by Wright Air Development 
Center has indicated that both the 
concept and proposal are “feasible." 

Designer of the new aircraft is Joseph 
L. Velazouez. former project engineer 
on Piasecki H-Ifi helicopters and now 
cliicf engineer of airplane projects at 
Weber. 

Weber’s design was evolved from 
basic research done by the National 
Advisory Committee of Aeronautics, 
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Charles II. Zimraennan, Louis Brcgnct 
and others. 

Tlie Weber aircraft is a conventional 
fixed-wing aircraft with turboprop en- 
gines. To achicse its vertically rising 
and liinering capabilities, the design 
employs extended double flaps to deflect 
the propeller airstrcani from horizontal 

Aerodynamic Theory 

“The aerodsnamic theory is not new 
blit recent des clopinents make this type 
of aircraft possible,’’ Velazquez points 
out. Iliese developments include air- 
craft turbine cngine.'f and controls. But 
the kes- to the Weber design is found 
in N.VCA Technical Note 3198 which 
indicates that all that is required to pro- 
duce vertical lift without a horizontal 
component is to impart a sufficient 
dossnnard acceleration to a sufficient 
mass of air. 


Ilehcopters achieve this by imparting 
a relativelv low selocity to a lar^c mass 
of air. Designs such as the Consair 
and Lockheed vertical rising fighters 
accomplish it by imparting a relatiscly 
high vclocits' to a smaller mass of air. 

Velazquez points out that it is not 
iiccessarj' for the thrust line of the pro- 
peller rotor to Ik in a sertical direction 
to produce the dowmsard acceleration 
of air. He contends that the same result 
can be obtained by redirecting the slip- 
stream by means of a wing and flaps. 

.Mtliougli tlie wing, engines and pro- 
pellers remain in a comentionifl atti- 
tude, the flap arrangement will produce 
a purely vertical force on the aircraft, 
according to the Weber designer. 

He cites recent NAC.^ wind tunnel 
tests which show that it is possible to 
obtain a change in direction of the pto- 
pcler thrust by as much as 72-deg. with 
only 10% loss of magnitude. 
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One difficulty in (he past has been 
that the large degree of flap requited 
for Midi an effect produces an uncoii- 
trollahlc nose-dmin pitching inomcnt. 
Horizontal tail .surfaces, ineffective at 
zero speed, eaninit triin this out. 

The answer to the pitching inoineiit 
problem is the fieart of the \\'ehcr de- 
sign. The solution offered is placement 
Ilf the propeller tlinist line below the 
aerodsnamic center of the wing. This 
downward displacement of the thrust 
line conibincs with wing lift, drag and 
pitching moment to act through the 
aircraft’s center of gtas'ity . 

■Pitching equilibrium then results 
about the airplane's center of gravity" 
Velazquez savs. "Under such condi- 
tions. the nosc-down pitching moment 
resulting from extension of the flaps is 
balanced by the mi.se-up pitching mo- 
ment introduced by the propeller 
thrust." 


AVIATION WEEK. October 24, 1955 


the coni|)am proposes tliiit an Krenupe 
tno-place airframe be comerted into a 
oiie-placc resexircli aircraft to test the 
llieorv iiisiihed. .\fter early flight test- 
ing in a stripped-down eoiifigiiratioii. 
which ssould not have canopy, fairings 
or rcttaetable ge-.it, the aircraft would be 
coiiiplctcd iirior to its final flight test- 
ing. 

•1 lie WV-1 would have a 30-ft. wiiig- 
s|xiii, 20-ft. fi-in. length and a design 
liosering weight of 2.200 lb. with a 
useful load of fiOO lb. It would he 
powered In a Continental 'I sl turbo- 
prop engine, the II. S. sersioii of the 
liirhoineca .\tt(iiiste II. rated at ■12'i-hp. 

N’elazqucz says the W\'-l flight test 
program would seek solutions to these 

• .Amount of biiffeting during transition 
due to stalled portions of the wing not 
iiiiniersed in the propeller .slipstream. 


• rriiii changes due to ground effect. 

• Possible dynamic instability in hosei- 

• Possible propeUet vibiatioii during 
liaiisitiuii due to high angle of attack. 

• F.ffcet of ground cushioning, 

• Devi.itions fiom N.\C.\ tost data. 
NACA Wind Tunnel Tests 

Studies leMding to this design wcic 
largch- theoreticiT until last ye-ar svhcii 
N,AC-\ eondneted wind tunnel tests on 
the prineiples involved. Ihese te-sts sup- 
port N’elazquez in his design theories. 

"It is onh since these test results 
were made asailable that it has Ikcoiiic 
possible to design a iunering airplane 
witli aecur.itels jircdictable luivcriug 
performance, including power requited 
and hovering attitude, " sass the Weber 
designer. It was after this iiiforniatioii 
was made ])iiblie that the W\'-l ewolved 
from a sariablc-incidence wing design 
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developtiK 
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H^sfiinan 


INTEGRATED ELECTRONICS 


THE IMACINATION FOR RESEARCH PLUS 
THE SKILLS FOR PRODUCTION' 

Performance in the field is the real test of 
product worth. To maintain Hoffmans 
reputation for high standards of quality and 
performance, Field Engineers are constantly 
performing direct, on-the-spot aid in 
installation, operation, and evaluation of 
HolTman electronic equipment. 



Typical of the types of projects Hoffman Field 
Engineers arc working on, one group is 
presently engaged in conducting field evaluation 
studies at remote air bases on tacan, the 
most advanced airborne navigation equipment 
yet produced. This field study is being 
coordinated with Hoffman's production 


Hoffman Field Engineers are chosen from the 
engineering design and test groups for their 
specialized knowledge and ability. These 
specially (rained, specialized engineers carry 
the integrated skills of research, development, 
design, and production into the field . . . 
wherever Hoffman equipment is being 
used ... on land, air, sea, or undersea. 


CHALIENGINO OPPORTUNITIES FOR OVT3TANMNG eNClNBERS TO WORK IN AN ATMOSPHERE 
WRITE THE OnECTOR OF ENCINEBRINC, HOFFMAN LABORATORIES, INC., 3761 SOUTH HILL 


CREATIVE ENOINEERtNG. 
as ANGELES 7, CALIFOENIA. 






conceived earlier bv Vclazque/. 

W’V-I is designed for takeoff, hover- 
ing and landing in a 2r-deg. nose-up 
attitude. "It appears that the best de- 
sign compioinise is . . . where the 
hovering attitude nosc-up imgle is in 
the same order of magnitude as for 
present dav sweptback or delta-wing 
fighter aircraft," savs the designer. 

Might testing of a gasoline-powered 
onc-tcntli scale model nms' is tinder was 
at the company's Burbank plant- The 
test rig employs an operator’s seat ssith 
a free-swinging lielitoptcr-type arm ex- 
tending out to the model, which is free 
to move in a cireiilat path or to rise and 
descend vcrticallv. 

'Ilie tsvio-engme wooden model em- 
ploys double fl.ips as its only movable 
control surfaces, .-^ngle of attack is 
controlled by movements of the rotor 
arm and engine power is adjusted by a 


throttle on tlic opemfot’s chair, 

"Tlie model is proving out our 
theors." Velazquez reports. 

Transition to Horizontal 

Horizontal flight characteristics of 
the WV-l arc expected to be those ob- 
tained with the cunsentional elevator, 
aileron and rudder control surfaces 
which it employs. X’crtical takeoff and 
transition to luirizontal flight would be- 
accomplished in this inamicr; Nose 
gear would be extended to bring the 
aircraft from its Icset ground attitude 
to takeoff angle of about 2s-deg. In- 
ctcasc in power and blade angle of the 
constant-speed propellers would lift the 
aircraft into hovering flight. 

The nose would be lowered to cruiv 
log or climb attitude fur forward flight 
as flaps retracted into their position as 
trailing edges of the straight wing. 


Landing procedure wotdd be some- 
what similar to a partial-power carrier 
landing. Maps would extend gradually 
as power was added, iiuse lifted and 
speed reduced. .After a nose-high, zero- 
speed hovering eondition was achieved, 
descent would be made lit a .slight 
tlccrciisc in power. 

Ill the zero-speed hovering condition, 
roll would be controlled ht' engine 
differential, cither through power 
changes or change in blade angle; yaw 
bv differential use of flaps, and pitch 
b\ siniultancnus flap changes. Con- 
veiitiimal stick and rudder uiovciiieiits 
would be employed for all these in an 
admittedly complex control system. 

Air Support Vehicle 

Charles L. Biicklet , vice president of 
Weber, believes the \\’eber VR.A (ver- 
tical rising aircraftj would be excellent 


AVIATION 






AUTOMATION? Consult a pioneer in the field 


Autofab is an outgrowth of General Mills’ 28 
years of experience in the design and production of 
automatic processing and packaging equipment. Our 
staff is thoroughly experienced in the theory and 
practice of automation; our complete facilities and a 
diversified staff of 2,000 enable us to carry entire 
projects from the research stage to final production 
in quantity. 

Autotab i« a GMt tradomark. 


WHAT'S VOUR PROBLBM? Genera] Mills Can help you 
with research, design, development, production engineering and 
precision manufacturing in connection with • automation • 
bombing, navigation and missile control systems • industrial 
instrumentation and control •specialized precision instrumen- 
tation • electro-mechanical computers • remotely-controlled 
manipulators • fine-particle technology • meteorological and 
high-altitude research. 


JUST OFF THE PRESS is a new booklet describing the serv- 
ices available Co you at the Mechanical Division. An S-page 
brochure with details of the Autofab machine is also available. 
For either or both, address Dept. AW-4, Mechanical Division 
of General Mills, 1620 Central Avenue. Minneapolis 13, Minn. 


Job opportunities available for creatioe engineers. Work closely with outstanding men on interesting projects, 

MBCHANtcAL DIVISION OF General Mills.Inc. 



FRONT VIEW of hovering model shows 

tar logistic »nd tactical air support, 
combining the range, speed and tclia- 
Ijilih' of a conventionii! aircraft w itii tiic 
scrtical charactciistics of a iiclicuptcr. 

Although Weber studies indicate that 
sucli an aircraft would liavc pavloads 
Ixiidw those of a coniparablc liclicopCct, 
tire rate of cargo dfiivcrs' could be mucli 
liiglicr due to cruising speeds greater 
tiian tliose of tite liclicoptcr. M'licn op- 
erating wlicrc nmwais were a'ailabit, 
its payload could be greatly increased 
by consentionai liorizontal faheoffs, 

'llic abilitv to make cither horizontal 
or verticai takeoffs would be a great 
advantage over a tail-sitting vertical take- 
off aircraft, Bucklcv notes. 

On longer missions, the Weber \'RA 
could make a heavily loaded liorizuntal 
t.ikeoff and then land scrtiealh in a 
combat area after using up fuel weight 

^' ihc eargo version would liase 

a top speed of 452 knots, cruise at 
501 knots and have an effective range of 
1.820 nautical miles at full payload, 
according to Weber ealcnkitioiis. Cem- 
'entional takeoff iniglit permit gross 
wciglit to climb from 45,000 to 70,000 

Buckley believes the cost of any of 
the \y\' series should not be more than 
Unit of a liclicoptcr of tlic same gross 
weight, 

Weber's Work 

M'eber Aircraft Cotp- with a plant 
area of 21 1,722 sij, ft., presently designs 
and iiiannfaetures aircraft interior equip- 
ment as well as doing suheontraet work 
on major airframe components. Weber 
ejection seats arc used on file Boeing 
B-47 and B-52. Convair K-102. Mcnmi- 
iicll h'-lOl and Cessna T-57. 

Diiring World War II. tile tinn'v 
facilities were used for falsrication and 
final iisscinbly of more than 40 l’-58 


aircraft and over 400 Lockheed Lodc- 
st.irs. 

A separate engineering division was 
set lip at Weber two years ago for re- 
search and development in rotarv-wing 
aircraft. It was at this time that \'elaz- 
quez ioined the firm. 

’l ilt helicopter projects since have 
been shched to concentrate on his 
\'R.\ design. 

Velazquez, after receiving a Master 
of Seiciiec degree In aeronautical en- 
gineering from tlie California Institute 
of Tcclmologi. was einplovcd as struc- 
tures engineer at flic Douglas Airer.ift 
Co. from 1959-1944. sers'cd with tlie 
Naw Bureau of ,'ieronantics hetwceii 
1944-1940, worked as striietures engi- 
neer at North American Ai iation, 194fv 
194S, and joined Piasecki in 1948. He 
c-.inic to Weller as chief engineer, air- 
plane projects, in Mav of last vear. 

Prefab Heliports 

Manufacture of all-stevl prcfaliricated 
heliports lias been announced in 
Dram Corp., Pittsburgh. 

I lie lieliports consist of structnralls 
snp])ortcd sections of open steel grat- 
ing wliieh sene as landing and takeoff 
pads tor the hclieopter. 'I he open 
grating prmidcs proper drainage and 
c-.irties away excess ait eluitncd In tlie 

I'or wiitcr-ijasccl use, the heliport's 
flight deck is constructed of H)x40-ft. 
sections with automatic staiiilizing pto- 
I ided liy piiotalii-mountcd floats wliicli 
cushion tlic impact of landings and 

The floating platform mav he an- 
chored in as little as 21 feet of water. 

I'iic prefab lieliport design was 
dcseloped bv St.mdarcl Heliports, Inc.. 
Minneapolis, under wiiosc license 
Dr.ivo sviil operate. 
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MANUFACTURING COMPANY 


Mapiftweed Ini 
s of the HIG-3 


the HIG-3 ond KIG-4 Gyros, Role and Free Gyros, 
Pressure Mo<h Meters, Air Speed Indicotors, 





mm. 


WITH A 


ROUND-TRIP TICKET 


COZI— short for Communication Zone Indicator 
a new and different type of “radar” developed by 
the Air Force and Raytheon. It gives a big assist 
to high frequency radio contacts by telling which 
frequencies to use for best communications 
to any area— and whether the signal 
is being jammed, 

COZI is also working for the Voice of America 
and Radio Free Europe. It’s one more example of 
Raytheon’s ability to handle tough engineering 
problems in any range of frequencies . . . 
and of “Excellence in Electronics.” 


RAYTHEON MANUFACTURING COMPANY 

WALTHAM B4,. MASSACHUSETTS 




operated by RMI under a Navy facili- 
ties contract as part of the Naval In- 
dustrial Rcser\'e. 

The 66.000-sq.-ft. engineering and 
research building contains laboratories, 
design department, project and planning 
offices, a library and records section. One 
«ing is devoted to chemical and physi- 
cal research, Thew are nine chemical 
laboratories, controlled humidity a 


Navy & Reaction Motors Open 
$4-Million Rocket Engine Facility 


irgy lab. 

The 67, OOO-sq.-ft. experimental shop 
building contains production, fabrica- 
tion, component test and inspection 

?n pushing rocket deselupmcnt to 
iicsv frontiers. Reaction Motors is work- 
ing with new pmpelliints being devel- 
op^ by its ixircnt company, Ohn 
M.ithicson Chemical Corp. R\II. to- 
gether with Ohn Mathieson and Mar- 
qiiardt .\ircraft Co. (in which Oliii 
iClathieson has an interest), recently 
formed the OM.\R group for coopeni- 
tise research in propulsion .ind asso- 
ci.itcd problems. (A\V Aiig. 22. p. 50). 

'ibe company lia.s not been tapped 
for the International Ccophysicjl Year 
space satellite program, according to 
Raiiiumd V\'. Young. RMI president, 
but expects to be asJed to bid on the 
pnwct|)laiits for the second or later pro- 
pulsion stages when the prime contrac- 
tor's designs become further advanced. 
General lllcctric has the bisk of de- 
fine for 


By Hem-y Lcfer 

Deuville, N. J.-Tlio U. S. Navy and 
tire nation’s oldest rocket engine com- 
pany fonnally opened a S4-millioii 
rocket engine dciclopincnt and produc- 
tion facility earlier this month here in 
thc-rolling hills of northern New Jersey. 

Built under the auspices of Reaction 
Motors, Inc,, and the Nmy. the plant 
consolidates witliin its 200.000 sq. ft. of 
working area RMI's administratii’c of- 
fices. research, engineering and manufac- 
turing operations, tliat previously had 
been diiidcel between Rockawav and 
Lake Denin.irk. N, J. 

Tlic company is retaining the lease 
on its Rockassay plant, however, for 
use in special projects. In addition, 
new administrative, lest and instrumen- 
tation facilities have been coiistrnctcd 
at a Like Denmark test site, scsen miles 
from the Dcnvillc headquarters and— it 
is hoped— far enougli awai' from residen- 
tial areas to reduce complaints about the 
shattering noise produced by racket en- 
gine firing. 

Tlie Demilic plant consists of three 
buildings-administration. engineering 


•icw of 


and research and e.xperimentaJ- 
acre site. It was laid out with a 
achieving the most efficient con 
tion between related departments and 
with an eye towards future expansion. 

The administration building is located 
on RMI properts and belongs to the 
company. 'I'lie remainder of tlic new 
facility is on Naiy-owncd land and is 


blasted the Martin \'iking to an altitude 
record of 1 58 miles in 1954. Other 
dciclopmcnts include tire ROR (rocket- 
on-rotor) units insbilled on helicopter 
rotor tips for auxilian' thrust (AW' Sept. 
27. 1954. p, 17). 

TTicsc motors weigh 1 lb. cacli and 
produce 32 Ib. of thrust. In the Lake 


VIEW OF LAKE DENMARK SITE si 
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dvanced turbine research laboratory 



Power is basic lo America’s future in the air. Whether for small 
executive aircraft, short or long haul jet transports, fighters, 
trainers, missiles or other air weapons for free world defense 
. . . development of new powerplanis sets the pace for progress. 

Fairchild has taken the lead in the development of the small 
turbo-jet engine. An entirely new jet engine family has been 
created in its J44 ... a package of power delivering higher thrust 
per pound weight. 

Late this year, Fairchild Engine Division's new Turbine Re- 
search Lab will be completed and ready for action, armed witli 
tlie newest engineering and manufacturing facilities and ready 
to serve America’s best interests. 

From its small beginning at Famiingdale, L. I. in 1928, 
Fairchild Engine Division’s record has been one of constant 
growth and progress. This new facility, completely integrated 
for the latest powerplant manufacture, may be counted on in 
1955 and the years to come to continue, as always, with more 
power with less weight in smaller engines lo advance tomorrow’s 
military and commercial aviation progress. 
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Dcnnuirt test area. RMI mainWiiis hvo 
rotor test rigi— a lou'speed rig and a 
liiglispeed rig c.ipable of turaiiig at 
1,000 rpni. 

RMI Test Stands 
In thb area there are numerous stands 
capable of talking large and small rocket 
motors, as well as ncccssan storage 
facilities, including tanks for liquid 
oxygen, ammonia and alcohol. On a 
hill (iscrlooking the test area is the 
?50,000-lb,-thrust stand on svhicli the 
Viking engines were tested, RMI en- 
gineers say the stand could actually take 
1-million-lb, units safely, but no motors 
of neatly that size lias c been tested here 
thus far. The largest to date has dcs’el- 
oped 120.000 lb„ and about 75 runs 
have been made at 50,000 lb. 

The company is working on appli- 
cation of rockets to liquid-propellant 
poss'crcd guns, jet drilling desices, cata- 

E nlts and laimcliers, seat ejectors -and 
oundan- laser control. 'Hic company 
is also imestigating the possibility of 
manufacturing industrial chemicals as 
products of rocket combustion. 

RMI's Future 

Reaction Motors was founded in 
19-11 b\ four members of the American 
Riarket' Society- james H- W yld, one 
of the founders, prodneed the first de- 
sign in this country for ii fully regenera- 
tive rocket motor, basis of toAiy's liquid 


propellant rockets. In this tyi>c ot de- 
sign, one propclhnit Hoses in a jacket 
surrounding the combustion chainbcr, 
thus cooling the chamber while it itself 
is warmed. The Germans developed 
the principle independently at about the 
same time as Wyld. 

RMI'S present activities enibtacc 
both military prime contracts and in- 
dustry subcontracts for specific types of 
piloted aircraft or guided missiles. Tlie 
company is; n orking on about -40 gm em- 
ment contracts. Young told Avi.viiON 
Wn.K. 

A tout of the nen' facilities sliowcd 
many inactive machine tools nhieh in- 
dicated little production activitr- at pres- 
ent. Howcs'cr. company ofSeiah say 
RMI is headed for its biggest year yet- 
Ordets for nesv business totaled over 
S9 million in 195-4 and will go higher 
this year, svith a backlog indicating con- 
tinued growth in 1951). Present em- 
ployment is over 600. 

Plant Completed 

The final piece of production equip- 
ment has been installed in the Timken 
Roller Bearing Co.'s laboratorv-likc 
plant in New Philadelphia, Ohio. 
I'imkcn claims that the factory is the 
only one in the world devoted ex- 
clusisely to the production of tapered 
roller hBirings in substantial quantities 
which arc held to tolerances of 75- 


millionth of an inch. Components of 
the bearings have to be accurate to 
20-millionth of an inch to make up 
a bearing svhosc runout is accurate to 
75-million th. 

NAA Subcontracts 
Total S172 Million 

North American Aviation. Inc., 
awarded subcontracts totaling more than 
S172 million during the first lialf of 
1955 for the manuficture of parts and 
assemblies for the h'-lOO Super Sabre. 
h'-86 Sabre. T-28B Nasy trainer, FJ-3 
and rj-4 Kury. 

The largest single contract, approxi- 
mateh- 58 million, was given to Chance 
Vought .Aircraft. Inc., for fabrication 
of the rear fuselage for the f’-lOO. 
Other Super Sabre subcontractors in- 
clude; Rlieem Manufacturing Co., 
56 million; Northrop Aircraft. Inc.. 
h\o contracts totaling S3,460,000; 
Goodyear Aircraft Corp.; Sceger Re- 
frigerator Co,; Servcl. Inc.; Cleseland 
Pneumatic Tool Co.: Temeo Aircraft: 
Liberts Products Corp. 

Contracts for components of the 
T-28B trainer, F-86. FJ-3 and FJ-4, in- 
cluded 53 million to Seeger Refrigerator 
Co,; 51,900.000 to Ryan .Aeronautical. 

More than 60 other companies were 
gis-on contracts ranging from 5100,000 
to more than 5500,000. 



Britain's Napier Ramjet 


Napier ramjet lest vehicle is designed for Ion supersonic speed range and is boosted by a cluster of ciglrl solid propellant rockets with 
oflset Hmrsl noi/lcs. Rockets are paired in structmal unit, complete with «n; offset iioralcs provide giraranteed separation just before 
birmont, Tinv air int-ake imrnediatelv ahead ol boosters is ram air for air-turbine-diwen fuel pump. Doppler (for s-elocity data) and tele- 
metering (for performance data) antenna arc visible in at least six locations. Note the unusual shape of vertical surfaces between 
boosters; the chord of the surfaces increases from root to tip. 
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PRODUCTION BRIEFING 


► Associated Spring Corporation’s Bris- 
tol divisions, which suffered several 
hundred tliousand dollars worth of dam- 
iige from the Hoods which devastated 
large areas in Connecticut, reassured its 
customers that interruptions in de- 
liveries would bo minor. None of the 
divisions' processing equipment suffered 
major damage. 

►TorTineton Co. has mosed its New 
York ofHres to the Port of Now York 
Authorits' Bldg., ill Eighth Avenue. 

► A new welding process has been de- 
rolnpcd and patented bv Trent Tube 
Co.. E. Tro\’, Wise., to manufacture 
welded stainless steel and high alloy 
tubing and pipe. The company in- 
\erts the rolls of the continuous mill 
and welded the formed tubing from 
the undenide, pennitting gravity to 
eliminate the weld bead on tlie inside 
diameter of the tubing. Even in the 
as-welded condition, the tube has a 
smooth and flawless interior surface, 
the firm reports. Trent Tube is now 
able to produce full-finished tubing 
and pipe sizes in the various Hastelloy 
grades, Zirconium, Zircolov, titanium, 
and 19-9-DL. 

► Burgoync X-Ray and Metal Testing 
Laboratory, New Cassel, L. 1., N. Y-, 
is constructing a test cell capable of 
simulating altitude changes of a 
vertical ascent of more than 1,200 
mph. with thermal changes of more 
than 50F. per minute for high-per- 
formance tests of rocket-powered mis- 
.siles and flight components. 

► R. M. Hollingshead Coip, has open- 
ed a new manufacturing and distribu- 
tion center at Sunnyvale, Calif., as its 
Western Division headquarters. The 
plant is equipped to turn out mainte- 
nance chemical compounds at an an- 
nual rate of 1.5 million gallons. 



OCTOPUS GRIP VACUUM 
CHUCK uses approximately 1,000 suction 
Clips with removable rubber gton;nict.s to 
hold skin and pattern dining milling opera- 
lion. A screw in the center hole serves as a 
shutoff valve, allowing any sliapc skin to be 
placed on chuck without complicated seal- 
ing-off of vacuum source. Ocicloped by 
Convair and manufactiiied by Pioneer Tool 
Engineering. Inc., E! Segun^, Calif. 
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Behind the PLEXIGLAS. 


Proper Maintenance 


ROHM e HAAS 


COMPANY 

WASHINOTOK SOUARE, PHIUDEIPHIA 6, M. 




Wonder of (lie world for flges, Gizch’s pjT;imid was a fount of inathomntical 
data— a tool to clieck measures, an aie! to celestial navigation. Today’s air- 
craft are "flying pyramids”— collecting and integrating irrstantaneous mens- 
uremenis for orientation and control. Kollsman activities cover these 
seven fields: 


AIRCRAFT INSTRUMENTS 
PRECISION CONTROLS 
PRECISION COMPUTERS AND COMPONENTS 
OPTICAL COMPONENTS AND SYSTEMS 
RADIO COMMUNICATIONS AND NAVIGATION EQUIPMENT 
MOTORS AND SYNCHROS 
INSTRUMENTS FOR SIMULATED FLIGHT TRAINERS 



Our manufacturing and research facilities . . . our shills and talents, are 
available to those seeking solutions to instrumentation and control problems. 


INSTRUMENT CORPORATION 
^ 

I avE„ ciMHUssr, n. t. • ciEKotiE, ctiiF. • suBSiDiARr OF Staiido/id can Fsomicrs co, inc. 



AVIONICS 



Silicon Rectifiers Lighten Power Pack 


By Philip J, Klass 

A new lightweight airborne a.c. to 
d.c. conrertcr one-third lighter than- 
and requiring only one-half the space— 
of its predcce.ssors, will be introduced 
this week bv W'estingirouso Electric 
ClOT. 

Inc new 200-ainp, power pack con- 
verts engine-generated 200-v„ -100-cyclc 
power into 2S-v. d-C., regulated h> 
within one voit, and is capable of oper- 
ating in ambient temperatures up to 
120C. 

The first public showing will be in 
Los Angeles at the exiribit of the Air- 
craft Electrical Society, a group which 
concerns itself with aircraft piowcr gen- 
eration and distribution bvstems. TTie 
exhibit is being held in ' coiijimction 
with a technical conference sponsored 
bv the Air Transportation Committee 
of the American Institute of Electrical 
Engineers. 

Silicon Rectifiers 

The new WestinghoHsc power pack. 
ATR-200A, owes its 55-lh. wciglit. high- 
temperature and close-regulation ca|ja- 
bilities to the use of new liigh-]Hi«er 
silicon rectifiers in combination with a 
bvo-stage magnetic amplifier volhigc 
regulator- 

This marks one of the first airhomc 
applications of tire !iigh-[»wcr silicon 
rectifiers. 

In addition to cutting weight and 
raising temperature limits, silicon recti- 
fiers offer several other important advan- 
tages oscr tlie prcsiously available sele- 
nium units. They include; 

• Long life svithoiil deterioration of 


its various characteristics witli age. 

• Greater efficiency, cutting power 
losses and casing cooling needs. 

• Very low (reverse) leakage, an im- 
portant factor when used to bias mag 

■ hlermcticalty scaled, making tlicin cn- 

Power Pack Performance 

Operating from engine-generated 
tlircc-pliase a.c. power, the new ATR- 
200A is designed to operate from an 
input of 200 volts =5%, 400 cps, 
±5%, Under this condition. Westing- 
house says the unit prosides: 

• Voltage regulation to within 1 volt. 

• Rccovcn’ lime of less than 0.2 see. 

• Ripple of less than 1 volt. 

T he unit operates satisfactorily when 
input voltage or frequency vary as much 
as 10% from nominiii. showing only 
slight degradatinn of regulition. 
Voltage regulation is aecompUslKc] 


by a two-stage magnetic amplifier, 
which compares the output of the 
power pack with a 28-\’- reference 
voltae obtained from a VR tube (sec 
block diagram, bciow.) 

Tile mag amplifiers arc wound with 
silastic-covered wire impregnated with 
glass-epo.ty resin and are designed for 
1,000 hours life at ambient tempera- 
tures up to 120C. W'estinghousc says. 

Two or more of the Westinehouse 
milts am be operated in parallel to 
supply a common load. Under these 
conditions, load will be disided equally 
among the scseral units to within 
±5%. according to B. O, Austin, of 
the ccimpany's Aircraft Equipment De- 
partment. which dcsclopcd the nov 

Overload Cfiaraeteristies 

When input voltage is 200. and the 
frequency -100 cps., the overload char- 
acteristics of the single power pack 
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injtcli or exceed tlirisc of tlic d.c. 
|Ciier.itor it tcpiacct. iiccordiiig to 
Austin. Tor cxiiinplc, the unit eon 
svitlistand the follmviiig te|)eated over- 
load cvcles iit rated input uiltagc and 
fiequehe^- for sesen lumrs; 

• 150Cf load for five minutes, follimeel 
by vO'i? load for in iniiiutes. 

• 250'7 load for one uiiiiiite, followcel 
by 50'5f load for in ininutcs. 

Weight Saving 

Making allowantc for the increased 
alternator (a.c. gcnerator'l capacity tc- 
quired, plus associated cables and con- 
trols, the new 200-am|)- jxnver pack 
ss'stcin weighs 65 lb. 'Iliis compares 
with a figure of 95 lb. for previously 
asailable .static power picks and T1 Ih. 
for the equivalent d.c. generator (and 
accessories) it replaces. The new ,\TR- 
200.^ occupies a volume of 1.650 cn. 
in., about half the siac of iirevions static- 
power packs of compirahle rating, 
which occupied about 5,000 cu. in. 

Wcstinghousc is developing a line of 
both regulated and unregulated d.c. 
power packs, rated for 50, 100. and 
200 am^- Tlic sveighfs of these units 

• 200 amp.: 55 Ih., regulated: 58 Ih- 
unregulated. 

• 100 amp.: 56 1b.. regulated; 17 lb.. 
unregulated. 

• 50 amp.; 22 Ih.. regulated; 14 lb., 
unrcgula ted. 

All units are cooled by ;in a.c, motor- 
driven fan. 

Tooling for Production 

.Mthmigh flight tc.sts are not scheduled 
to begin untif carls 1956. the results 



of present eovironniental tests (altitude, 
temperature, lumiidits) lead Westing- 
house officials to behese no major prob- 
lems «i1l turn up. ,\s a result, the 
compaiiv is starting to tool up for 
production. Pilot quantitie.s should be 
available by the end of the sear, with 
large-se:i]e ]>roduction avaiLiblc earlv 
in 1956. 

rull applie.ition data on tise nesv 
posset packs ;ippc;irs in W’estingliouse 
Product Spec. No. 4141’44-Z, ;ivailahic 
from tlic eompimy's .Aircraft Kquipiisent 
Dept.. Lima, Ohio. 

I '"(TtRiW' I 

^ FILTER CENTER 4: 

I lOOOQOi ■ — W 

► Go East. Young Man!-Wcst Coast 

as ionies firm that play up climate to 
attract engineers arc getting a dose of 
their osvn medicine from General Elce- 
frie. A recent GE ad in a Los Angeles 

paper reads; "Conic Back East. Join 

the trek hack to the Atolsassk N'allcy 
svlietc tlierc are four seasons of the year. 
•Arc sou too lianketing for the green 
hills of liimie?" 

► .Airline Poster Conference— Repre- 
sentatives of Easteni, National North- 

;ittendecl a recent W'cstiiighonse-spon- 
siircd tsvo-day conference at Lima. Ohio, 
to acquaint themselves svith a.c. poster 
generation and distribution systems 
svhieh mas replace the long used 28-v. 
d.c. systems in nesv jet liners, 

► Nets' Fuel AA'arning Gage-Nesv ver- 
sion of Minncaiwlis-lIoncssveU’s tran- 
sistorized fuel gage for the Grsnninan 
EllE-l has a built-in svaming system 
to shots- svhether the distribution of fuel 
betsseen tanks is satisfacton-. llic M-II 
device monitors a separate system svhicli 
oomially shifts fuel hetsveen tanks to 
maintain proper aircraft CG location, 
llie M-II svstem continuously com- 
pares amount of fuel in forsvard and aft 
tanks, and indientes svhether fuel bal- 
ance is "safe” or "unsafe," in addition 
to indicating total fuel in both tanks, 

► A Lot of Printed Wiring— Ccmr.il 
Electric expects to produce 1 million 
sq. ft- of printed sviring b;>ards in 1956. 
representing a tot;il of 5-6 million in- 
dividna! board.s. This output will come 
from GF.’s iicsviy acquired 100,000- 
sq, ft. plant in .Auburn. N. Y„ sshich 
a spokesm.in c-.il1s "probably tlie ss orld’s 
most cimspletcly inahanized printed 
ssiriug bn;ird |)roduttion line." 

Rcliabilits- Rc|>ort— .Aeromiutical Ra- 
dio. Inc.'s "Ceiieral Report No. 1. In- 
vestigation of Electron Tube Re1i;ibilitv 
in Military .Applic.itiom" (.AW .Apr. 5, 
19, 1954), has been placed on tlic De- 
fense Department's "Selected List of 




Provides a 3' by fllj’ safety steel plat- 
form ss-lth guard rails at exactly the 
right height for maxlinum efficiency. 
Plenty of room for tools and freedom 
of movement. Easily positioned by 
one man, hydiaullc lift operates like 
an elevator. Attachments available 
for motorized tosving. Capacity SOO 
I lbs. Model D4 service range 3' to 7'. 
■ Model D5 service range T to ly. 

I THOUSANDS IN USE TODAY 

I THROUGHOUT THE WORLD 

UNITED STEEL T'wIRE CO. 

BATTU CREEK, MICHIGAN 
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rniijortaiit Rcliabilily Publications.” 
'i ho list is prepared by Defense’s Ad- 
\isor;’ Group on Reliability of Elec- 
tronic Equipment (AGREE), A fesv 
copies of the Arine General Report 
No, 1 still are a\’ailablc at ?0 cents pet 
copy. Arinc’s address; 1 520 New Hamp- 
shire As c., N.W., \\'ashington, D. C. 

► New Computer for Air Ann— new 
IBM 650 magnetic drum data process- 
ing machine has gone into use at West- 
inghoHse Electric’s Air .Arm division in 
Baltimore for fire control studies. 

► Managcincut Key to Survival— "Sur- 
vival in the mu.shrouming electronics 
industn’ during the next 10 years will 
depend upon masters’ of business fun- 
damentals rather than technical achieve- 
ment.” This is the view of Philip S. 
r-’ogg. president of Consolidated Engi- 
neering Corp. "The life blood of the 
electronics industrv' must continue to 
flow from the research lab.” Fogg said, 
"but leadership and even survival . . . 
V ill be based upon management achieve- 
ment in the non-tcchnieal a.spect.s of the 
business” Fogg said the electronics in- 
dustry grossed S8.8 billion last year. 


NEW AVIONIC 
PRODUCTS 


Components & Devices 

e Miniature transistors, one-qiuirter to 
one-third the size of former units, arc 
now available in four new types. Units 
all are P-N-P fnscd-junction germanium 
ts pes and Come in eases measuring onlv 
0.31x0,20x0,1-1 in. T\-pcs 2N130. 



2N131, and 2N132 are for use in audio 
or low-frcqucncy applications: the 

2N135 is a low-noise transistor for use 
in low-level audio circuits. Maximum 
ambient tenipctaturc is 8SC. .Appli- 
cation data is available from Technical 
Information Sen-ice, Raytheon Mfg. 
Co.. 55 Cliapcl St., Newton 58, Mass. 

• Miniature licrmctically scaled alumi- 
num electrolytic capacitors, Type 30D, 
for transistor circuitry, call^ "the 
smallest ever made," are available in 
wide range of capacitances from 1 to 



. . . when you apply for an engineering job at Marquordt, one of 
the leaders in the field of supersonic [et propulsion. Set your sights 
sky-high! AtMorquardt, you'll be a creative port of the teomthat 
is accomplishing Speeds . . . Altitudes . . . Acceleration . . . never 
before dreamed of! Look up. ..with Marquordt! 



16551 SATICOY STREET • VAN NUYS, CAIIFORNIA 


THE WEST’S LARGEST JET ENGINE RESEARCH AND DEVELOPMENT CENTER 
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nO/ifd, and in sbmdard working voU- 
ii|C5 of 1, J, 6, 10, 12 and 15 v- 
Maximiiin operating temperature is 
65C, limiting their use in airbonie 
equipment. Engineering Bulletin 320 
gives application details. Sprague Elec* 
trie Co., Technical Literature Section, 
327 Marshall St., North Adams, Mass. 

Miniature d.c. sers’o motor, Cat. 
5BBY15DJ7. designed for airborne use, 
is asailable with differentially-wound or 
straight shunt held. Motor is rated 
at 0.002 hp. at 6,500 rpm., and draws 
0.8 amp. from a 28-v. d.c. supply. 
Motor can be geared to provide output 
speeds as low as 150 rpm. General 
Elcehic Co., Spccialh- Component 
Motor Dept., Ft. Wayne, tnd. 

ILitc gvroseopes. ssith 100% flota- 
tion in silicone fluid, arc asailable in a 
new line which offers choice of angul.ir 
momentum up to 10" gm, cra.'/sec. 
Driving motors can be d.c., a.c. hyster- 
esis or goc’crncd induction type. \Jaxi- 

Choicc of damping ssstems is offered. 
Crromechanisms, Inc., Ilalcsitc, N. Y. 

Constiint-spccd alternator drive for 
20-kva. machine weighs onlv 39 lb., 
approximately 20 lb. hghter than other 
constant-speed drives of the .same rat- 
ing, according to manufactucet. Unit 
maintains constant output speed of 
8,000 rpm. for input speeds of 3,900 
lo 8.300 rpm.. and has a continuous 
rating of 52 hp,, with a higher short- 
interval rating. Speed control is main- 
tained within 1%, or better if required. 
Gcmeral Etcciric Co., Aeronautic & 
Ordnance Svstems Div., Schcncctadv, 
N, Y. ' 


Lai)oratory Equipment 

.Audio frequency wave anah^zer. Type 
I'l'-KNA, includes analyzer, and two- 
axis iccoidct foe automatic or manual 
analysis of vibration and noise levels. 
Unit offers a choice of logarithmic or 
linear scale and has a 5-inch wide chart. 
Sensitivity is adjustable betsseen 1 mi- 
crovolt and 100 volts. Device also offers 
choice of narrow (10 cps) or wide-hand 
(200 cps) seleetivitv. Federal Telephone 
&’ Radio Co„ Instrument Div., 100 
Kingsland Road, Clifton, N. ). 

IIigh-M)ltagc power supplv. delivers 
100 to 5.00 v,d.c„ with 8 ma. at 3,000 
v. Regulation is or better, no load 
to full load, and with line variation of 
105 to 130 volts. Response time is 
quoted at 5 milliseconds from 1 kv. to 
5 "kv,, with tipple at 0.05% and sta- 
bility at 0.25%, Multi-turn pot permits 
c.xtra-finc degree of control on setting 
output voltage. Ncutronic Associates, 
87-16 116th St.. Richmond Hill 18, 
N.Y. 
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From ComoM to Zmmbrucken . 
Orenda Power . . . and Orenda 


Wherever D^c^^^gincs go— driving ihe 
Sabre 5’s and ^'s on their NATO mission in 
Europe or iheCF-JOO all-wealher interccplors 
of Ihe RCAF palrolling our Far Nonheru 
frontiers— ihere goes Orenda Service . . . Tech- 
nical service support of the highest calibre. 
Orenda service teams today are stationed in 
the far Canadian north ... in semi-tropical 
Africa ... on RCAF air bases in Europe . . . 
in England . . . and soon will be in South Africa 


c Orend 


10 assist in maintaining tf 
Sabre 6's recently ordered by Ihe South African 

Trained at Orenda's Mallon headquarters, and 
recalled regularly for refresher courses, the 
skilled engineers, technicians and mechanics 
who make up Orenda's field service team arc 
key links in the complex organization charged 
with Ihe defence of the free world today and 
for the future. 


ENGINES LIMITED, malton. Canada 








Lycoming 
harnesses the 
hot breath 
of a new era 


Now, in the lungs of Lycoming’s advanced gas turbines 
developed for the Military— the turbine principle 
finds new usefulnes.s, this time tor helicopters. Employing 
broad knowledge and bold thinking in aerotlynamics, 
thermodynamics, and metallurgy, scientists of Avco's 
Lycoming Division have achieved in the T 53 turbine 
important de.sign advantages: dramatic compactness (never 
before has 800 H. P. been housed in so little space) , versatility 
in installation and operating characteristics, high efiiciency, 
ruggedness, long life, and low production cast. The T 53, 
developed in clase cooperation with the U. S. Air Force atid 
U. S. Army Transportation Corps for helicopter u.se, also 
broadens the benefits of turbine power to fixed wing aircraft 
and many other mobile and stationary applications. 

Through advanced turbines— as well a.s improved 
reciprocating engines, better components, finer precision parts 
—Lycoming translates research into practical realities 
for defense, for peace. 
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Here's a NEW concept in airborne switches — 

Small . . . completely sealed . . . cylindrical switch 
for landing gears, flaps and other 
exposed locations 


• This MICRO SWITCH “6N” Switch has greater ver- 
satility than switches many times its sUe and weight. 

It is one of a new family of micro switch environ- 
ment-proof switches which offers aircraft designers 
unusual flexibility in switches whose elements are com- 
pletely sealed from effects of atmospheric changes. 

The “1EN1-6" shown here is composed of two 
single-pole, double-throw switching units completely 
sealed in a housing filled with inert gas under pres- 
sure. Six 20-gauge MIL-W-SOea leads, six feet long, are 
supplied, one from each terminal. These project at a 
90-degree angle from the base of the switch. They may 
be run in any direction by rotating the switch. 

These switches are designed for bracket type or 
through-hole mounting. The plunger operates through 
a Vs X 2“^ threaded bushing one inch in length. 

For complete information on the new " EN ” switch- 
es, types of rotary actuators and circuitry develop- 
ments, contact MICRO switch Engineering Service at 
your nearest branch office. Let them show you the 
complete micro switch line of environment-proof and 
hermetically sealed switches for severe airborne serv- 
ice. You will find that it pays to bring your switch 
problem to micro switch first. 


MICRO SWITCH 


A DIVISION OF MINNEAP0LI5-H0NEYWELL REGUIATOR (OMPANY - 
I i„c»i«.*j,lK.«i.,Tow>ol7.0w;. • FREEPORT, ILLINOIS 


EQUIPMENT 



Pneumatics Fade, Hydraulics Gain 
As Supersonic Power Sources 


Minncai)olis-Tlic dais of liigli-pics- 
sure pneumatics as the power source for 
ancillan- sistems in supersonic jet air- 
craft appear to be limited. 

More and more, designers arc turning 
to hydraulics. 

The cluingc lias Irccii recognized— and 
admittcd-bi R. T. Cornelius, president 
of the Cornelius Co., one of the nation’s 
first suppliers of aircraft pneumatic svs- 
Icnis. And he has onh to |JOint to llie 
ccntury-scrics of fighters to back np his 
admission. 

'Ihc once-iital higli-ptcssurc pneu- 
matic ssstenrs liasc been omitted eii- 
tirclv in all the currcnth-built centurv- 
sctic's-the I'-IOO. K-lfll'. P-102. 1'-I04 
and l'-10i-3s «cll as in the PSU Navy 
lighter and the B-sS bomhet. Ksen the 
B-52 has onlv a small high-prcssnre sis- 
tem to supply compressed air for rear 
turret gun ci’iarging and radomc pres- 
surizaition. 

Dcsi^ of hvdtauUc pumps, motors 
and other components has advanced to 
the point where Cornelius engineers can 


make liydtaulic systems competitive 
witlr pneumatic systems from a wciglit 
and space standpoint. Ihis. in turn, 
makes it praetical to take adsanfage uf 
tlic hydraulic system's ability to supply 



NEW immimatic pack^c designed by Cot- 


tem defisers ait onlv intermittently, be- 
cause air is normaflv used taster than 
pumps can compress if). 

Exit Pneumatics 

Also, tlic suitcli to rockets in fighter 
aircraft is eliminating the need for gun 
charging, usually done pneumatically. 
Rocket humching is best accomplished 
electrically. 

is driven bv a pneumatic system, but 
file pressure is low. -Ait is bled from the 
ship's eight turbojet engines, it oper- 
ates air-driven "power packs" whicli pro- 
duce all electrical and hydraulic power, 
runs the air conditioning systems and 
watet injection pumps of the big 
bomber. 

Cornelius, however, has not stood still 
on pneumatic design. Comclius-dt- 
\cloped 5,1100-psi. "packaged" pneuma- 
tic systems of reduced weight and size 
are going into several jet fighters and 
some older piston-powered plancs- 


Too Many Drive Pads 

By using hydraulics. Cornelius be- 
lies^ it wUl be possible to reduce the 
number of accessories, wliicli now clut- 
ter turbojet engines, to only two. Both 
would be hidrauhe pumps, one for 
power flight controls, and tlic otiicr to 
drive all accessories tlirough hydraulic 
pump motors. 

This would cure one of the hcad- 
aclies troulihug jet engine inanufac- 
turcrs-whcrc and how to proi’ide 
enough drive pads to accommodate the 
manv accessories needed to supply the 
growing power demands of electrical, 
hsdraulic and pneumatic ssstems i.AW 
May 9. p. tiM. 

Cornelius told .\vi.\rioN W'iu'k his 
firm ha.s been working for over a year on 
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G-E EXHOSION-PROOF MOTOR FOR AUTOMA* 
Ttc PJIOT SYSTEM is rated 1/lOhp, 7500 rpm, 27.5 
volts d-c- Duty cycle; continuous at 20% load 
with additional 80% load applied 15 seconds on, 
15 seconds off. Emergency duty cycle : 20 minutes 

perature has been stabilized at normal duty cycle. 


G-E aircraft motor specialists help solve 
drive problem on new Collins automatic pilot 


E. H. Fritae, Controls Engineer, Collins Radio Co. 
(pictured above) says: "In the development of a new 
automatic pilot system, we were faced with an electric- 
drive problem. When two other suppliers failed to 
meet our requirements, we called in General Electric. 

“In conferences between our engineers and G-E 
aircraft-motor specialists brought in by our local G-E 
Sales Engineer, we arrived at a solution to our problem. 
Sample motors were delivered in three weeks, saving us 
considerable engineering time and expense. We find 
service like this very valuable,” Mr. Fritze concludes. 

EXTENSIVE TESTING BACKS SERVICE 
When G.E. develops a new aircraft or armament 
motor, extensive environmental testing facilities are 


called into play. For example, the G-E motor for 
Collins was subjected to, and passed an insulation test, 
vibration test, shock test, and an accelerated life test. 
Such testing assures conformance with your most 
exacting requirements, 

G-E SERVICE FOR YOUR DEVELOPMENT 
If you have a development that calls for an aircraft or 
armament motor, the same fast, effective service pro- 
vided the Collins Radio Company can be yours from 
General Electric. Just contact your local G-E Apparatus 
Sales Office early in your planning. Or write giving full 
details to Section 704-57, General Electric Company. 
Schenectady, N. Y. 


7h)gress /s Our Most Important Reluct 

GENERAL AeLECTRIC 




ii series of hvdraulic pumps th;it ;itc less 
than half tlic weight of equivalent ca- 
p;icit\- pumps now on the niatkct. 
ITicsc pumps arc now running at an 
efficiency of 96%. but refinements now 
undcraav arc expected to increase this 


J'irst in cnc scries is a pump nmen 
has a displacement of 1 cu. in. rev. The 
unit, now on test, develops 25 hp. and 
delisers 6 gpm. at 1,500 rpm. I’he fixed- 
displaccmeiit \crsion of this new pomp 
neighs -4 lb., the variable-displacement 
copy a 6 lb. -much less than lialf the 
1 6 lb. of a pump of comparable displace- 
ment cnrrcntlv on the market. 

'ITic series of pumps Cornelius lias 
under development ranges in size from 
1 '16 to 4 cu. in./rei'. Ilie company says 
the price of the lightweight pomps will 
be competitive with others on the mar- 
ket. 

Custom-Built Seals 

Cornelius credits tlic liigh efficiencies 
of its hj'dtaulic equipment to the fact 
tliat the company designs and builds all 
of its own bearings and sliaft seals. 
Since both types of components are de- 
signed for specific applications instead 



Pro-Seol Polling Compounds and 
Seolnnts Prated North American’s 
F-IOOC Soper Sabre! 


of coming uff-tlie-aliclf, they arc tlie 
smallest, lightest, strongest units wliich 
can do the job. 

One eoinpany-descloped seal, wliicli 
has been ini test for 2,500 hr., has set 
to dcselop a leak. (Leakage is defined 
as any evidence of bubbles during a 
submersion test). 

,\nothet design refinement which per- 
mits tlic company to csttact the utmost 
in efficiency from flic pump includes a 
special, vetv small universal joint to 
drive the cylinder block. Novel design 
of tlic joint permits the cylinder block 
to be considerably sm, filer in diameter 
lhan before. 

The block itself is made of hardened 


steel, wliich allows use of niucli thinner 
walls than if the block were made of a 
softer metal siicli as brass. Small cylinder 
block circumference allows cylinder 
ports to be extra large, leading to high 
pninp efficiency. .lIso. cylinder bores 
arc finished to two mieio-inclies. 

High pump efficiency pmvidcs a lic-at 
bonus to airframe hydraulic system engi- 
neers. Tlie lower a pump's efficiency, 
the mote heat it rejects into the hy- 
draulic system; the more efficient it is, 
the more desirable it is for today’s liter- 
ally "hot" airplancs- 

new Cornelius design concept for 
h' dtanlic motors incorporates a method 
of coiitinuoush- lubricating the pump's 
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"The new PlaseekI 
giant transport 
helicopter has 
been an exciting assignment.*' 

IBSs: Stn IPcIiri, Senior Strvclvral Test Engineer. 

“Working on Piasecki projects like the H-I6 has been challenging and 
rewarding. This, together "Hth good employee benefits and the fact that the 
plant is located in suburban Philadelphia, where family living conditions 
are ideal, has made Piasecki the company for me.” 

ENGINEERS, excellent opportunities are open today, just as they 
were for Ken Waters when he joined Piasecki in 1950 as Junior Engineer 
from Ohio .State. Here is your opportunity to team up with men who are 
engineering a new era in air transportation, to join a firm internationally 
recognized as a leader in the field. The future lot large helicopters is un- 
limited, so too is year future at Piasecki, 

Investigate the following job categories. There may be a place for you 
in this fast growing organization. 


DESIGN • POWESPlANTINSTAtlATION • AECOOrNAMICS ■ INSTtU- 
MENTATlON • TESTING (FlIGHT AND STaUCTUtEI • EQUIPMENT 
VIBEATION • STRESS ANAIYSIS • TPANSUISSIONS • AICFSAMES 


John Tannone, )t. Employment 


FIRST IN TANDEM TRANSPORT HELICOPTERS 



HELICOPTER CORPORATION 
MORTON, paJNSYlVANIA 


Villvc plate. Result is a unit which de- 
lii’crs nigh starting torque. 

rirst models ha\’e produced starting 
torques of up to 90% of running 
torque. Derelopment of the design will 
lead to pumps with starting torques 
comparable to those of electric motors 
—about 200-500%— Cornelius predicts. 
M'eight pcnalt) for tliis feature will be 
about 50%. 

Packaged Pneumatics 

The Cornelius packaged pneumatic 
system wraps into a single unit contain- 
ing tlic compressor, inlet air filtet. start- 
ing rclav. radio noise Biter, moisture 
separator with automatic condensation 
dump and heating element, back pres- 
sure salsc. check \’al\e, relief 'iilve and 
pressure .switcli. Its advantages; 

• Saves space, 'Hie entire air supply sys- 
tem takes only a little more room than 
the compressor alone in a conscntional 
pneumatic system. 

• Reduces weight. Up to 5 lb. is saved 
by eliminating separate system com- 
ponents plus associated tubing, fittings 
and connections. 

• Cuts leakage. Integrated svstem re- 
duces to a minimum the number of 
potential leakage sources, such as Bared 
connections and 0-ring seals. 

• Saves time, Unit can be removed and 
replaced as a package, eliminating need 
tot replacing several individual compo- 

Tlie packaged system is powered by 
a Model 1 30 compressor rated at 2 cfm., 
3,000 psi. ,\niong planes using the sys- 
tem: Grumman KllK-1, Chance 

Vought F7U-3. North American I'j-2, 
-3. -4, McDonnell r2H-3 and F3H. 
Lockheed P2V, Grumman S2F. Martin 
P5M. 

The systems arc available witli a.c,, 
d.c. or hydraulic motor drives. 

New Compressors 

Cornelius has hvo new air com- 
pressors under development. First is a 
4<fm., 3,000-psi. unit, which will be ap- 
proximatclv the same size and slightly 
lighter than the present 2-cfm. Nlodcl 
130. 

Space and weight savings will be due 
largely to the new liglitweight hydrau- 
lic motor which will drive the com- 
pressor. 

The other new unit will be an 8-cfm,, 
3.000-psi. air pump whose weight and 
size have not yet been fullv determined. 

Another development which tlic com- 
pany Iras completed and delivered to 
Wright Field is a inodiEftition of two 
Model 130 compressors to deliver 5,000 
psi. at 1.5 cfm. 

'Hic Cornelius compressors have low 
starting friction (thev use ball and 
needle beatings throughout) and tings 
on all pistons have been eliminated, 
live high Starting torque of the motor 
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Combining the high sensitivity of a modem earth 
inductor with reliable magnetic amplifiers, Collins 
engineers have developed the MC-101 system 
which produces highly accurate heading informa- 
tion. Flight panel simplificaiion is achieved by 
presenting Heading on an azimuth ring or RMI 
card. The Remote Master Heading Indicator is 
included on the Compass Amplifier. By use of a 
single control the pilot can select automatic or 
D/G functions, and can manually correct the D/G 
left or right. 


No additional amplifiers are needed. Three trans- 
mitters in addition to the D/'G transmitter provide 
more th-an adequate system output as well as 
electrical isolation between various heuding loads. 
It can be used with a^c navigational units, like 
the 51R-3. OBS and OBI instruniertts, and systems 
such as Collins IFS and Automatic Pilot. Modular 
construction, with the advantages of plug-in sub- 
assemblies. provides the utmo.st in flexibility and 
servicing convenience. 


COLLINS RAPIO COMPANY 


3Slk Strait N.E.. CEDAR RAPIDS. IOWA 
14)0 HMlira Drivi, DALLAS 2, TEXAS 
2T00 W. Olira Aranui, 8URIANK, CALIFORNIA 
2bl Midlioi Aviixra. NEW YORK lb. NEW YORK 
1200 Iblh Strut N.W., WASHINGTON, D.C. 


COLLINS RADIO CO. OF CANADA, LTD, 
77 M«te»lfi Slr«l, OTTAWA, ONTARIO 
COLLINS RADIO CO. OF ENGLAND, LTD. 
Sunfto W<»k>. Cothim Mill Ro«d 
Wist Drayton, MIDDLESEX, ENGLAND 




FOAMED PLASTIC 

. . . that finds an important new 
function almost daily 




The properties we 
cen't illostrote ore 
at /east os important 
os these we con 

Neor-perfecl 

Radartransfflission 

Ease o{ Fabrication 
It's "poored-in-place" 


Excellent Electrical Properties 
6 Ib/cu ft Lockfoam tested 

ot 9.375 KMC 
Dielectric Constant 1.05 
Loss Tangent .0005 
Avoilable in sheet form 
Great versatility 
50 different ond 
consistently reproducible 
formulations avoilable 


Great Strength 
with lightweight 
Wide Range of Densities 
from 2 to 35 Ib/cu ft 
Good Thermal Insulotion 
"K" Factors 
.018at8lb/cuft 
to .025 at 11 Ib/cu ft 


A few of Nopco Lotkfoant’s 
present uses 



Our (Mhnical stall 

in choosing among 
Lockfoam's 50 different 



Write today for the 
Nopco Lockfoam booklet. 


Nopco Chemical Company. 
148 Slier St„ Harrison. N. J. 



PLASTICS DIVISION 

HARRISON. NEW lERSET 
Los Angeles. Calil. 
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allows it to be shnted t!ic compressor 
against s,000-psi. loads at-NsK making 
it miiieccssan to "blow down" the cuin- 
pressot discharge line. 

patented piston cross head design 
eliminates side thnist on the piston, 
minimizing svc.ir on pistons and csTindcr 
walls. 

In the pneumatic component field. 
Cornelius is inarketiirg a zero-leakage air 
check vahe which will not leak at pres- 
sures up to -t,;00 psi- nor svith differ- 
ential pressure as loss- as 0.5 psi. Its 
features include: 

• Metal-to-inctal high-pressure seal com- 
bined with mbhcr-to-mctal low-pressure 
seal. 

• Streaniliiicd poppet and "straight- 
Ihrough’’ air flow prosiding high flow 
eapicitv with minimum pressure drop. 

• Rubber seat desigited to present 
■'wash-out" during high surge flosv eon- 
ditions. Hie ruhber used is impetsious 
to compressor lubricating oils. 

• Poppet spring not exposed to or af- 
fected by air flowing through valve. 

• Large seating area allosving vahc to 
function under icing conditions and 
when exposed to foreign particles in the 
air flow. 

Other Cornelius developments are 
single or dual crncrgcncT air brake vah es 
which meter air to thc'brakes. allowing 
controlled rate of deceleration; conven- 
tional vah c dumps all the air and locks 
the brakes. 

The Cornelius Co. was begun in 195(1 
when Dick Cornelius and his father 
("We didn't have a dime bchveen us"l 
started building “junk" in a garage. Tbc 
junk was oil burners to convert coal 

When beer came hack in 1932. the 
hithcr-son team gradually drifted into 
iH'cr dispensing equipmerrt. 

In 1940, the .Army -\ir Corps hBiided 
Cornelius an air compressor made by a 
large U. S. manufacturer and asked him 
to build it in quimtity for B-29 gun tur- 
rets (for gun charging). Cornelius did 
not like the compressor’s design, so he 
and his co-workers created and built a 
three-stage, 0.4-cfm.. 1.300-psi. com- 
pressor in 10 days. Since no electric 
motor was as'iiilablc to drive the unit, 
the Cornelius group designed and built 
a J-hp. motor for the compressor, ’lire 
motor was half as lieaw and much 
smaller than anything that had been 
available. 

This put Cornelius in the aviation 
husiness, and he has been in it ever 
since. 

During the last w-ar. the company 
made thousands of comprcs.sors for the 
15-29— seven per plane. I' ivc were for the 
ship’s gun turrets: tsvo for dual bomb 
bay doors, 

The coinpanv gradually expanded 
into the design and manufacture of 
pncmnatic components such as air bot- 


tles. pressure regulators, valves and 
imti-G sahts. 

When a demand arose for Indranlic 
motor-drisen compressors, the company 
developed its own. One reason was so 
it could remain indcpctident of outside 
suppliers. ,\mither ssas that the pump 
had to have a straight-rhrmigh sh.ift to 
dris’e the compressor on one end and a 
cooling fan on the other, and suitable 
pumps then on the market were all 
migltrl. 

The pump was built intcgrallv with 
the compressor, eliminating weight and 
space required by mounting flanges. 

Compam technicians could not find 
|)rccision ni.ichincs needed to do the job 
thes wanted on the pump, so thc\- 
boiight the best asailabic and enmerted 
the machines to manufacture pump 
parts the wav thev wanted them. Cor- 
nelius describes his pump as a ’‘mct-al- 
lurgical nightmare." 

.Among the non-airborne uses of Cor- 
nelius compressors arc the servicing of 
aircraft Landing gear struts, accumulators 
and emergenev air bottles: supphiug of 
air for demand hpe breathing apparatus 
such as that used by fire fighters, and 
charging underwater diving equipment. 

In 1932, the company mined into a 
next, 64,000-sq. ft. plant in Minne- 
apolis. Today tornclins employs about 
350 persons and docs a SS-million 
vcarly business. 




Have 

you heard 
about 

Permadizing?* 


*Stillman's exclusive Permadizing Process can solve 
your rubber-to-metal bonding problems with completely flash- 
free parts. Steel-smooth sealing surfaces allow effective 
sealing at almost zero pressure. 




Stillman Rubber Co. 


23525 Lorain Rd„ Cleveland 26, Ohio - 58 1 1 Moriiyn Ave., Cuiver City, Calif. 
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to do this job. And for the best of reasons: they are 
500’ F lines - . . corrosion-proof . . . with small O.D., 
extra light weight, and over 2 years of successful ex- 
perience in service. 

Resistoflex is the originator and developer of flexi- 
ble hose lines using a tube compounded from Teflon* 
and which have A-N approval’ in all sizes for synthetic 
fuels and oils, and nitric acid. Send for Bulletin FH-2. 


Fluoroflex-T assemblies solve 
high temperature hose problem 

for Fairchild small jet engine 

Big feature about small jet engines is the good power- 
to-weight ratio. One of the first in this field, the Fair- 
child J-44 turbojet engine now uses flexible plumbing 
i that not only saves weight but also withstands the high , 

operating temperatures. k 

Fluoroflex*-T R-3800 hose assemblies were selected \ 


Corporation 
Belleville 9, N. J. 


Light Alerts Pilot 
Of Power-Line Peril 

.\ «:itning light that tdl^ pilots of 
dangerous ptmer rabies «ill Isc niiiim- 
factiitcd b\- the Airwav Signal Corn.. 
\hiiicomcr, Wash. 

Dcscloptd under the direction of 
I’rof- 11. J. Dana, of the division of 
industrial research, In.stitiitc of Tcch- 
iiolog)' at Wasliingtoii State College, 
the new light can he positioned on tlio 
power line spans with a rcinotc<nn- 
trolled trolley which pushes the light 
onto the span, clamps it in place, and 
returns it for rcmosal (.\\V Jan. 7. 
19S2, p. H). 

■|1ie light takes its current from the 
induction field armiiid the posver line, 
eliminating need for connections. 

Civil .Aeronautics .Administration is 
reixtrted to have approved the device 
after tests by the National Bureau nf 
Standards. 

I'iftcen of the experimental lights 
arc being tested, two in Mis.souri and 
n in the Pacific .Northwest. 

.A modification, in which a booster 
transformer increases the light's bright- 
ness three to four times, adapts it for 
lines earning low cunent, 'l1ic modi- 
fied unit is being tested now near the 
Puliman-Aroscovv airport, a few miles 
from the State College ranipus- 


Ground Broken For 
TWA Idlewild Base 

plans arc being made for a S12- 
niillion hangar facility designed to be- 
come the heart of Trans World .Airlines' 
new SI 5-million .Atlantic div ision main. 
tenance base at Idlewild .Airport. 

The hangar dimensions will allow it 
to hold 12 Super Constellations siimil- 
taiicouslv and to accommodate aircraft 
with tails up to -H ft. high. 'The stme- 
tnre will be of dual cantilever design 
and concrete construction. It will be 
over SOO ft. long and 400 ft. widc-tbe 
width including two 160-ft. aircraft bavs 
and an SO-ft. center section for offices 
and shops. 

The 65-ft.-widc door leaves will oper- 
ate in groups of three, providing open- 
ings up to two-thirds the length r)f the 

T^ic parking apron of 12-in, concrete 
will hold lip to 22 Constellation-type 
aircraft at once. Telephones will be 
placed at the various aircraft parking 
areas to allow instructions for parts or 
other requests to be calk'd in instead of 
requiring time-consuming trips to the 

Other buildings On the base will be a 
commissarv and an automotive garage, 
ground for which has been broken. 
Completion of the entire base is sclicd- 



ignition 


on the 


GENERAL LABORATORY ASSOCIATES, INC. 


4eLiiii 


AIRCRAFT IGNITION AND ELECTRONIC EQUIPMENT 


I WEST COAST SAltS 8. SERVICE, 3TO3 Wotn«t Blvtl.. Burborvl, Colif., VIcloria 94390 
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ulcd for inid-1957- 
llie liaiigar plans arc being prepared 
b\- Aminanii & \\'hitiic\-. New York, 
and Bums fir McDonnelL Kansas City, 
Mo. 


Slick Modernizes 
Ground Equipment 

Slick .Ainsays is spending close to 
S75.000 on a eargo-fiandling reequip- 
ment program designed partly to re- 
place and partly to supplement present 

rSc freight carrier's program calls 
for nine Clark forklifts, two Laffertv 
electric tug bats, four Toledo scales, 
two baggage carts and three Chevrolet 
high-lift trucks. The equipment will 
be located at various Slick ground 
stations. 

'I’hc modernization program was 
begun this summer and is expected to 
he completed soon. 


OFF THE LINE 


First commercial carrier to service-test 
BG Corp.'s nerv platinum electrode 
.spark plug is Western Air Lines. Tests 
ending in No'cmbcr will determine 
wlicther the RB59R plug can go a full 
1,000 hours without renios’al. WAL's 
route structure is such that the tests 
will gi\e good short-nni information 
and cruise data, according to BG. Tlic 
plug lias a J-in.-20 hermeticallv sealed 
"all weather" top, and is approved for 


installation in all models of Pratt & 
W'hitnc)' Aircraft R4560. R2800, 

R2000 and R1830 engines. BG says 
the RB39R has been successfully scivicc- 
tested by the Air Force. 

All-weather spark plug for executive air- 
craft seals against moisture, dirt and 
salt, regardless of altitude. AC Spark 
Plug, maker of the IISR-86, savs de- 
pendability of the plug at all altitudes 
lias been prosed by millions of hours 
of Bight on military .and commercial 
planes. 

TWA is using a standard agitator-type 
clothes washing machine in tests of a 
new method of cleaning the disk-tvpe 
pressure engine oil strainers installed 
on all nf the airline's engines. Six of 
the strainers are placed in the ma- 
chine simultaneously: Drews carburetor 
cleaner solvent is added and the ma- 
chine fumed on; in five minutes the 
strainers are clean. Previously it took a 
half-hour to clean a single strainer. 

Beryllium-copper strip tolled to .001 ± 
.OOOI-in. thickness is used as the pres- 
sute-scnsiti\’e diaphragm in an aircraft 
ice-detection control svstem. Minute 
sanations in pressure on the strip are 
transmitted to electronic circuits which 
rimplifs- the "danger signals" trans- 
mitted by the ultra-sensitis’e diaphragm. 
Maker of the strip is .American Siher 
Co, 3(>-07 Prince St.. Flushing. N. Y. 

Ignited Air Lines is adding a two-story 
hangar and nesv Bight kitchen to its 
Seattle-'I'acoma Airport facilities at a 
cost of o\er SI million. 
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I You gain three important advantages when you r 

coruult Fulton Sylphon, originators of the metal V 

Iscllows— /. Over SO years experience in bellows A 
^engineering is focused on your problem; S. Modem ^ 
Iproduction facilities geared to good service; 3. Cost mTi 
.saving opportunities through the design and production 
‘of complete bellows assemblies. 




FULTON SYLPHON DIVISION 



|hKE'S HIlPFUl INSOtMATION 

. This 32 pagB catalog covm basic be 
I conversion tables, metals available a 
I Use the handy coupon for your free 





Make Aviation^Career 


MCDONNELL 


Siimulntiiif assignments available for experienced 
engineers in the fields of: structural and functional 
design, power plant analysis, structural engineering, 
aerodynamics, dynamics, and m'any others. 

Openings also exist for recent college graduates. 


From an engineering organization, what do j-ou consider 
the design requirements for a successful career? 

V DESIRABLE SALARY STRUCTURE 

V VARIED AND INTERESTING WORK 

^ PROFESSIONAL GROWTH POTENTIAL 

/ YOUNG AND AGGRESSIVE MANAGEMENT 
tl’r meet these s/iedfieulms. If you arc willing to 
supplement them with your own education, 
experience, ingenuity and initiative, an outstanding 
engineering career awaits you at M. A. C. . . . 
the McDonnell Aircraft Corporation. 
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WHAT'S NEW 


OOOBEAMS # ] 0 


W1NNIN& - 


Telling the Market 

Automatic tracking theodolite and 
data reduction system. Project Digest 
No. PD-20, Cook Electric Co., 2700 N. 
Southport Ave.. Cliicago H. III. . . . 
Handbook on Boion Carbide and 
F.lcmcntal Boron, booklet and precision 
grinding and lapping machines, Cata- 
logue No. 1843, Norton Co., Worces- 
ter 6, Mass. ■ . ■ Resistor Engineering 
Guide. International Resistance Co.. 
401 N. Btiwcl St.. Pltiladclpliia 8, Pa. 


Wc hope all sxme fombaU «:ams ace winners (his 
season. We know they WILL be if (hey produce like the 

industry’s maior distributors. 'You CAN'T lose with factory-new parts 
backed by flying’s All-Time All-American pcclormcrsl 


"Kcl-Ray” projectors, gamma ray 
sources for industrial radiograpiiy, 
booklet, Metal & Thermit Corp., 100 
E, 42 St., New York 17. N. Y. . . . 
Wall charts: llow to Select the Right 
AN Connector and How to S|iecify 
tlie Complete Connector Assembly. 
Dculsch Co., 7000 -Avalon Blvd.. Los 
Angeles 3, Calif. 


4MA and 5MA Pusli Button 
Actuators, Data Sheet P99; -Appliance 
Switches, Data Sheet 106. Micro 
Switch, Division of Minneapolis- 
Honeywcll Regulator Co.. Kreeport. 
111. . . . Epocast 4-B and 4-B-2 Filled 
Epoxy Resins. Bulletins EP-S4-10a. 
b,c; Epocast 4-C and 4-D Filled Epoxy 
Resins, Bulletin EP-35-fil. L'liranc 
Plastics. Inc.. 451(1 Br.izil St- Los 
Angeles 39, Calif. 


Electric heating elements, Puislica- 
Hon EC-53. Cuticr-llammcr, Inc., 445 
N. 12th St- Mil«-dukcc. M'is. . . . 
■Series 6300 differential pressure 
switches for aircraft and missile system 
applications, catalog sheet, South- 
western Industries, Inc., 5880 Centiiicia 
Ave., Los -Angeles 45. (ialif. . . . No. 99 
coldvippiicd paving joint sealer for jet 
airfield, bulletin, I’rcsstite Engineer- 
ing Co., 3798 Chmitc-.m Ave,, St. Louis 
10. Mo, 


Special report. Radiant Heating and 
Snow Melting for Airport Installations, 
made bv Engineering Service Dept- .\. 
M. Byers Co- Pittsburgh. Pa. . . . 
F.lectiolimit Jig Borers, spcciBcatioiis 
and applications, Circular No, 587; 
Vertical Precision Hole Grinder No. 
2E, CiTCiilar No, 5S9. Developments 
in Numerical Control, Circular No. 
591; New 24-in. Precision Plain Optical 
Rotary Table, Circular No. 595; 42-in. 
Preebitm Plain Rotary Tabic, Circular 
No. 594. Pratt &• AVliitncy. Division 
Niles-Bement-Pond Co., W. Hartford 







DETROIT, MICHIGAN 
LOS ANGELES, CALIFORNIA 




AVIATION 


cr 24. 19SS 







TESTING 


Meter Measures Fuel in Pounds 


Direct measurement by wuiglit of 
fuels transferred in refuelling operations 
on the ground or air-to-air will be pro- 
vided by gravity metering systems de- 
veloped by the Revere Corporation of 

Hie company elainis its new equip- 
ment. combining r olumetrie and den- 
sity measurements to provide a fuel 
measurement in pounds, will be; 

• Accurate to plus or minus 0.5%, for 

• Flow Rates from 250 to 2,200 lb. 

Densities from 5.5 lb. per gal. to 
7.4 lb. per gal., and 

• Temperatures from —65 dee. F to 
plus 140 deg. F. 

First units now being tested bv 
USAF are for ground handling of fuel. 
Those can be mounted on trucks or 
fi-\cd fuelling insfailations- 

Thc next units are for installation 
in air-to-air rcfncHing equipment. Re- 
vere. also is developing a design for 
use in aircraft, which will provide the 
pilot with a direct reading in lb. of fuel 
consumed in flight. 

The equipment consists of an accu- 
rate but conventional volumetric meter 
a density meter, a mechanical com’crtcr 
and a standard register. In operation, 
the volumetric meter drives a piston 
which is coupled to the converter. At 
the same time, the density meter, called 
a dcnsitonietct. feeds a densitv factor 
signal int(3 the comerter. 'Fhe convetter 
automatically multiplies densih and 
volume, with the result registered on 
the counter in pounds. 

The equipment eliminates separate 
sampling and calculation of fuel density 


by the direct mechanical measurement 
of density during actual fuel flow. The 
Densitometer is a scrvo-controllcd. sclf- 
halancing hydometer. A movable weight 
rides on a beam which has a float at 
its end. The a.sscmbly is immersed con- 
tinuously in a flow of fuel. An hv- 
draulic-motor-drivcn lead screw aiito- 
iiiatically positions and repositions the 
weight to balance out the moment re- 
sulting from the buoyanev of the float. 
.A gear train transmits the result of thi.s 
activity as a density measurement to 
the converter. 


Largest Universal Joint 

This Hl-tn. o.d. universal [oint is believed 
by its manufacturer to be the largest ever 

on T^^’A's propcllerlcss engine test stands 
recaitly installed at the carrier's Kansas 
City. Kan- overhaul base (AW May 2J, 
p. 69), The joint was designed and built 
by Rreppa Joint Div.. Genr Grinding Ma- 
chine Co., Detroit- 





controls vibration 

Effective noise and vibration isolation at tbe 
vital link where engine meets airframe is a key 
to smooth, quiet flight. Lord bonded-rubber 
engine mountings have consistently proven 
their ability to control the engine vibration 
level effectively in all types of power plants — 
turboprop, jet and reciprocating. On small 
planes or heavy bombers, military or 
commercial, under extremes of operating 
temperatures and environmental conditions, 
Lord mountings have an impressive record 
of performance, economy and safety. 

Lord aircraft engine mountings are lightweight, 
easy to install, longer-lasting and require 
fewer replacement parts. They are designed 
for maximum safety at all times. 
Lord has a 25-year record of supplying the 
aircraft industry with the best in engine 
vibration control. For further information on 
Lord bonded-rubber products, contact the 
nearest Lord Field Engineer or write 
the home office, Erie, Pa. 


LORD MANUFACTURING COMPANY • ERIE, PENNSYLVANIA 





WEBER AIRCRAFT CORPORATION 


global survival for 
SAC Voodoo pilots... 


2B20 Ontario stra.t, Burbank, California 


LETTERS 


Faots About Air))Ower 

I should like to fake this opporhmitv 
to commend Avuiion Wefk for its bold, 
courjgeons and patriotic editorul policy. 

1 know of ilo other publication that con- 
tains so much vahiablc aeronautical infor- 
mation and. at the same time, points up 
so clearlv the pertinent f.icls as to the true 
state of our national defense. 

Ite&iusc this latter information must be 
of great concern to all .Vineticans I have 
long nished th.it vour publication could 
teach an audience beyond the circles pri- 
maril;' interested in aviation. Cnnscqucntly, 
1 was glad to hare an opportunity to quote 
from your own excellent editorial of July 
II, 1955 (“Kidding the Public on Russian 
Airpower”! in mv article in This Xt'eek 
Magazine, which has a popular circulation 
of about 12,000.000. 

Like voiirself, I strongly feel lh.it unless 
the -American people as a whole ate en- 
lightened on the subject of aitpiiwer and 
aroused to spontaneous action to remedy 
the chronic ills that plague our national 
defense planning, we wall continue to retro- 
gress sis-j-vis our potential enemy to the 
point of disaster. 

At-rx.sSDPS P. 08 Sns'EasttY 
30 Rockefeller Plaaa 
New York 20, N. Y. 


CAA Door Is Open 

In the Sept. 12, 1953. issue of your 
magazine, Capt. R. C. Robson again directs 
his criticism toward the traffic control 
studies in progress at the C.A\ Technical 
Development Center at Indianapolis (“Echo 
Prom .\CC." p. 1511. lie reports that a 
previous s-crbal foias' against llic -Jme ac- 
tisitv in vour Mav j*. 195-1. issue resulted 
in liis being taken to task "by those coo- 
nccted with the program." 

Hie Franklin Institute ol Pennsylvania, 
which has ssorked with us in these studies, 
did wrile a letter to the editor protesting 
Capt. Robson's earlier remarks. 'I'liis letter 
was dignified and restrained, it was never 
published, and to mv way of thinking could 
not be described as taking anyone to t.isk. 

For our own part, we have never taken 
issue with Capt. Robson. We certainly 
do not agree with liis views in this instance, 
but we respect his right to air his opinions, 
or those of his friends, however ill-founded 



Institute letter, mir door is always opeo. 
We welcome honest and informed criticism 
and suggestions, and ate glad to discuss our 
work with anvonc having a legitimate inter- 
est. Capt. ftobson has ucser paid ns a 
visit- If he has a sincere desire to offer 
some constructive thoughts, outside the 
public press, on traffic control dcsclopmenl, 
we svould be glad to sec him at any time. 

D. M. Srt'.sni, Director 
C.-\.\ Technical Development 
and Evaluation Center 
Indi.m.ipolis 21, Iiid. 


.'Irloriuo rvefeoore* llip opinion 

o/ tl4 ronilpTii on the faaupx rnineil in the 
mngaziiit''K eiiitorial roluninK. Atiiirnt* 
teller* to ihe Ktiilor. Aeintion Week. 330 
W. 12 ,S».. iV. ie York 36. .V. V. Trr In 
keep fpffppa jinrfrr .500 leorJa and giee a 
genuine idenliiicillion. We M-rff nol print 
nrroriynroria teller*, bill iinine* of irriirr* 
irltl be leilbheld an rpqtipaJ. 


KLM & Britannia 


On page 9 of Avi.uios eek of \og. 1 5 
it was stated that • KLM Royal Dutch 
•\irlines has advised Bristol -Aeroplane Co., 
It would consider the tutiroprop Btilaimt.i 
transport oiilv as a frciglitcr aircraft." 

Tliis statement has come to the notice of 
both KLM and the Bristol .Aeroplane Co. 
and we svish jointly to inform you that 
the statement is entitel) without fouiida- 


R. J. A’OCELS 

Director of Public Relations 
K.L.M. Rosal Dutch .Airlines 
P. O. Box 121 
The Hague. Netherlands 
P. E. Cordos-Mamhall 

Bristol Aeroplane Co., Limited 

Bristol. England 


(.AVCSTIOX Wr.ix's iiiformaftoii eamc from 
a responsible official invohcsl in the KL.M- 
Brisfol discussions. — En.) 


Area Rule Limited? 

Let me contiibiitc the following cum- 
incnls concerning the subject of the atlicle 
on the NAC.A supersonic design lommla 
and related edilorcil in the Sept. 12 issue 
of Avi.mios \\ 1 ek, pages 12 and 154 re- 
spectively. 

The simplicits of the “area role" for dc 
tcmiining the most efficient figtiration of 
siipcrsunic flight aircraft .md missiles, de- 
rived by the N.AC.A and recently so widely 
publicized, would indeed he gralifymg — il 
It were strictly coitecl; uiifoitunalely, it 
appears that it is not. 

Although this rule affords useful results, 
it does not as«itain the optimum possible 
figuration, ^■u^thcrmore, the infoimation 
obtained applies roughly for just sonic speed, 
while for supersonic speeds the Coke-bot- 
tle restriction ol the body should be con- 
sidcrablv aft of that dictated by the area 

If should he noted that while the sonic 
condition Is important as to the structural 
strength of the aircraft, the condition at 
the design supersonic speed is determinant 
lor the c-ap.icitv required and the fuel con- 
sumption of tlic propulsion equipment. It 
seems illogicjl to shape an aircraft tn suit 
a condition lasIiiiB at most a few seconds, 
in spite of the fact that (owing to the 
accumulative cffectl the condiHons at ex- 
actly sonic speed are most scscrc. 



"Get Your Air the Positive Way” 

UStD BY 

THE AIRCRAFT INDUSTRY FOR: 

• Jet Engine Starters 

• Cabin Pressurization 

• Simulated Altitude 
Conditions 

• Ground Air Conditioners 

SUTORBILT 

CORPORATION 

2009 East Slouson Avenue 
Los Angeles 56, Calif. 

Mein Plont: LUSIew ?-22aS 



Tall or 


s. big or 




...Burns Aero aircraft seals adjust to 
the problem. They can lake it loo . . - light, 
but strong for military and airline use... 
light, strong and luxurious for the private 
and executive aircraft. Burns Aero designs 
and manufactures to individual leQuireraents 
for natioaal aad International airlines and a 
major portion of the N.B.A.A. Fleet. \ 
Write, wire or phone today lor lut- 
ther information. TV 


BURNS AERO SEAT CO. 


AVIATION 
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Pilot reaction is extremely favorable as flying time runs 30 days ahead of 
schedule in AF’s turboprop evaluation program 




Aeroproducts Turboprops prove 
outstanding performers as MATS testing 
program approaches 3,000-hour mark! 


A new world’s record in turboprop-powered 
flight has been set by the 1700th Teat 
Squadron of MATS. Two Convair YC-131C 
aircrafts have flown a total of 46 hours and 
20 minutM in a single 24-hour period . . . 
23 hours and 10 minutes for each airplane. 
This record flight was a part of the program 
now being conducted by MATS to demon- 
strate the utilization of turboprop-powered 
aircraft in scheduled transport operation. 
Performance of the twin turboprop YC- 
131C in flights has been far beyond expecta- 
tions, and reaction of MATS pilots has been 
extremely favorable. 

The outstanding reliability of Aeroproducts 
turbopropellers, as provM by the MATS 


pro^am, is a result of the engineering lead- 
ersmp which Aeroproducts has maintained 
in the development of turbopropellers. For 
example, Aeroproducts turbopropellers — 

• made the first U. S. turboprop flight. 

• have over 8,500 hours of flight time 
— more than all other U. S. turbo- 
propellers combined. 

• have the first established overhaul 
time for any U. S. turbopropeller. 

« are CAA Certificated. 

This superb background is an outstanding 
recommendation for application on any 
turboprop aircraft. 





MllSOn OIYISION 


eCNlRAl MOTOK 


OArroN, OHIO 


,\s is \svll knott-n. al sonic and super- 
sonic speeds, nave rcslsriince conshtules by 
far rhe major component of the total drag; 
it leads to eoniprcssion eucrgv continually 
being propagated asvay from the aircraft. 

Wave-Producing Contours 

Corre-spundingh'. it .should be cuiplia. 
sired that the shape of the ideal least re- 
sistance revolution-body protolspe for sonic 
or supersonic speeds is es.scntially deter 
mined by its wave producing ciiarjcteristit 
and onlv to a inuch lesser degree by sec- 
tionni area relations. 

Therefore, It is the wave-producing con- 
tours (intersection of wave producing sur- 
faces with planes transversal to Hight) upon 
which the balancing of the actual aircraft 
with the ideal prototype is to be foremostly 

Evjdcntlv, these contour relations arc dif- 
ferent frmn sectional area relations: while 
the former are linearly proportional to di- 
mensions, areas vary w-itli their square. Be- 
sides, a wave-generating contour pattern is 
directional in emission of svave energy, so 
that in the aircraft’s vicinity the nave en- 
ergy is distributed unevenly and only at 
considerable distance the energy distribu- 
tion Iwcomes uniform (chiefly owing to re- 
fraction); lor instance, while the wave en- 
ergy emission from a circular contour is 
uniform in all directions, it is larger In the 
direction of the small aais of an ov.il con- 


Letsening the Shock 

'Hie proposition is of course, to peue- 
tratc into the resultant Mach front steadily 
and with least resistance due to composite 
shock generation. As far as wave resistance 
is coiic-cTncd. that means avoidance to the 
licst practicable extent of locally intensified 
slioeu due to superposition of waves origi- 
Hating From various parts of the aircraft. 

This object is achieved bv basing the de- 
velopment of the aetu.il aircraft ngiiration 
from the body of revolution prototype, 
upon the wave-producing contour aspat 
rather than upon sectional areas; in this 
regard both len^h and orientation of these 
contours are influential. 

Secondly, for speeds higher than sonic, 
due allowance would strictly Ivave to Isc 
made for the rearward bending uf the 
Mach waves as, with increasing Mach mim- 
her, thev transform from plane to couic-al: 
this effect tends to shift the required Coke- 
bottle insweep t.irthcr aft of the indication 
hy the area rule. Howe-ver, the taking into 
account of this tendency appears justified 
onlv when very high svipersunic speeds are 
toncemed. 

'The involved relations become indeed 
even more eomple.s when reflextioii of the 
Mach waves by parts of the aircraft is to 
be taken into account. 

Influence of Sectional Areos 

Thirdly, in regard to the influence of 
sectional areas, it is to be considered that 

form to secbonal areas) can become effec- 
tive only in different Irjnsectional planes 
and the distance of the respective plane 
separation is a function of the location ol 
the concerned sectiorv element and of the 
flight speed. 

Ill other words, such causal relations do 


not apply for the same Iransaclion. -k point 
of the aircraft surface cannot sense, as it 
were, the magnitudo of sectional areas pres- 
ent ill the same transverse plane; the Mach 
tront supplies at most vague indication of 
the vieinity of objects moving with the 
same .speed and in the same direction. 

These relations are illustrated by the ac- 
uraipaiiying sketch and, with regard to the 
areiimciit to be preiciited, let it be re- 
minded that an aerodmamic disturbance 
cannot be ttammilled through the ait 
faster than with sonic velocity. 



situated un line .\B; with iwint B so located 
that during the interval an aetcdyiiainie 
distutbanee from would reach point B', 
the aircraft travels the distance- BB' (at M 
= I, AB' = BB-). 

nie same argument applies to any point 
o( the aireraffs surface (by which of 
course sectional areas become respectively 
effective ). Therefor, also the e-ffcct of 
areas tends to place the insweep of the 
fuselage towards all ol that iiidic.-itcd by 
the area rule. 


Refined Procedure 

Conscqucnllv, the formula rceoiumeudcd 
by Mr. U'hilcomb can at best be regarded 
as a rough appruximation. 

.-\parl from the due discipline of a rigor- 
ous treatment of this significant subject, 
in the writer's opinion, the entailed desiro 
error is conspicuous enough to warrant sub- 
sfilution of the area rule by a refined pro- 
cedure. one which lakes into account the 
essential of the above stated relations. A 
graphical method for finding the optimum 
figuration could be particularly suitable. 

in the age of Ihormigh analytic ap- 
proacli to engineering problems, it appears 
entirely unjustified to rely on a rule-of- 
thumb for aivswers of such vital import 
as the design of acri.nl weapons, where even 
little may count niuch- 

Kbnkst Uvoelbauer 
L agclbaucT Kinejel Corp. 
-tlO Fast B St. 

New York 9, N. Y. 
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Faster, more efficient thaiv 
everl The new, slcndemosc 
13IACONAL CRIP-HEAD is 
designed especially for those 
narrow, hard-to-reach places. 
Split-second whirling action 
safety-wires 3 engines in time 
required for one by any other 
method . . . saves as much as 
$140 per engine assembled. 
3-TOOLS-IN-t , , . pliers- 

ciittc*rs -twisters. Side-cutting, 
oil-tempered head. Permanent 
bronze bearing. No adfust- 
ments. Jaws lock on wire, 
can't slip off. Perfect, uniform 
twist every time, 

12 " $ 21.50 

$ 20,50 

UncondUwnaJ^ Money .Badc^Guar- 

RAIPH C. ROBINSON CO. 

lox494W No.SacramantelS.Calif. 

rHis AO Appues eviir weiK 
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Brings A Vniqne, 

Long~l\eeded Publishing Service 
to the Aviation Industry 

November 28. 1955, an alt-importani. needed publishing 
service will be available to ihc aviation industry , . . 
AVIATION WEEK'S Annual BUYERS' GUIDE. The 
dramatic development of aviation into today's multi-billion 
dollar giant-reaching into all phases of manufacturing- 
demanding a constant flow of products and materials from 
lens of thousands of separate suppliers— has made a com- 
prehensive. complete source book of suppliers and manu- 
facturers a must for all segments of the Industry. 
AVIATION WEEK'S BUYERS' GUIDE answers this in- 
telligence need with an information service of year- 'round 
usefulness, placed directly into the hands of some ‘57,000 
key aviation engineers, management men. design and pur- 
enasing personnel-men who make up aviation's real buy- 
ing influences - . , in the industry itself, in the Air Force, 
and throughout the Government. 




The latest developments in military procurement wilt be 
covered in a special report. Included in the detailed infor- 
mation to be presented will be; Air Materiel Command- 
Air Research and Development Command buying prac- 
tices, personnel listings— by name, procurement centers, etc.; 
All-inclusive listings of manufacturers of aeronautical and 
allied products, sectionalized for maximum utility under 
six major headings; Aircraft, Missiles, Avionics, Supporting 
Groups, Nuclear Power Systems, Airlines and Airports. 
Indexing ts set up to provide quick, easily referred-to lo- 
cators for all products. In addition, advertisements and 
product listings will be keyed to each other for ready refer- 


ence. AVIATION WEEK'S BUYERS' GUIDE also will 
carry Trade Name and Distributor listings— making this 
publication the most complete single source of buying in- 
formation available to the aviation industry today. 

Every AVIATION WEEK subscriber wilt receive the 
BUYERS' GUIDE. That's a market of some ‘57,000 key 
aviation people . , , plus substantial bonus circulation 
through the sale of extra copies of the BUYERS’ GUIDE 
to aviation companies and government agencies (Price for 
additional copies is S3.00 each). AVIATION WEEK’S 
BUYERS’ GUIDE will be read, referred to, and depended 
upon constantly wherever aviation business is transacted. 




Be sure your complete line of products and services is 
listed in this basic book of buying information. Special 
discounts are offered for multipage and catalog-type ad- 
vertisements. Your AVIATION WEEK representative will 
gladly help you plan your advertising to make the most 


economical and rcsultful use of the GUIDE. Call him 
today. 

‘Average net paid circulation, 51,893 (June, 1955 ABC 
Statement). Paid circulation of current weekly issues more 
than 53,000. Current weekly print order e.scccds 57,000. 
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HELICOPTERS SAVE 
HUNDREDS OF LIVES 
DURING FLOOD 


Dramatic rescues by rotary wing 
aircraft became almost common- 
place in the gray rain of August 
19 , 1955 . 

Disastrous as they were, the 
terrible floods in the northeast 
would have claimed many more 
lives without these . . won- 
derful, comforting and beautiful 
little donkeys of the air”. 

Kaman Aircraft is proud to have 
supplied part of the fleet ofarmed 
forces helicopters which less- 
ened the tragedy. 
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NEW AVIATION PRODUCTS 



Face Mask Provides Wide Vision 

New Scottoraiiiic face mask has a 
•jne-picce plastic safetj- kns which in- 
creases side and foraard \isioii. A 
double iip seal makes the mask iimrc 
comfortable, resulting in less fatigue. 
Non-fogging is assured by tlic circular 
aif-wasliing .ictioii of the cool ait or 
oxygen supply. 

llic mask is designed for asiatioii, 
industrial and firc-fi^iting use. Micro- 
phone and air hose arc optional cx^uip- 

Scott Aviation Coqs., 27S Eric St., 
Lancaster. N. Y. 

Lox Tanks Hoid 50-500 Gai. 

Three liquefied gas storage and trans- 
fer containers dcselopcd for use with 
liquid oxrgcii and ilitrogcn have work- 
ing pressures of 50 psig. and design 
pressures of 180 psig. 

• Model Lox 50 holds 50 gal. or 5,762 
cu. ft. of gaseous oxsgcn at 70T. Tlic 
liquefied gas container sveighs 447 lb, 
and is mounted on an MB-1 trailer. A 
built-in pressurizing coil permits a pres- 



sure build-up from 0 to 50 psig. in loss 
tlian five minutes. The container will 
hold a vacuum below 50 microns cim- 
sistenth- with liquid oxygen in the tank 
and lias an esaporation rate of 2,5 to 
4.5% by volume each 24 hours. 

• Model Lox 150 high-vacuum trans- 
]xirtablo liquefied gas storage and trans- 


fer container, holds 150 gal, or 17.286 
cu. ft. of gasams oxjgcn at 70T. ’Hie 
unit weighs 890 lb. A pressure of 50 
psig. can be built up in less than five 
minutes. Tlic container has an ciapora- 
tion rate of less than 2.1% of volume 
t-ach 24 hours. 

• Model Lox 500 storage and transfer 
container for liquid oxigm and nitro- 
gen. weighs 2.340 lb. tank can 
he pressurized to 50 psig. in less than 
five minutes, \^'ith liquid oxygen in 
llic tank, the unit inaintains a v-acuum 
of less than 15 inictoiis for exteude-d 
periods of time. The manufacturer re- 
ports that models in use have held a 
'■.iciium below 5 microns for several 
months. Guaranteed vacuum loss is 
less than 10 microns per dav. Capacitv 
is 500 eal. - r . 

All three models arc designed to 
US.Al' specifications, 

Ronan & KunzI. Inc,, Cnogcnic 
Div,. Marsliall, Mich. 



Sandwich Mount Damps Shock 

.Aluminum and rubber sandwich sup- 
port bracket and shock mountings, have 
been dcsclopcd by Stillman Rubber 
Co. and Lockheed Aircraft Corp., to 
support aftcr-bod\- engine sections of 
the Lockheed 1049.A. 

The Mexniount was designed to 
withstand applied loads in shear and 
additional loads caused by engine \’i- 
brations. Loads arc taken out hv 11}- 
in.-dia. bolts, with the sibratioii com- 
pletely absorbed bi a Neoprene rubber 
core (liVxlixl} in.) bonded to the alu- 
minum. Operating temperatures ranee' 
from —65 to 175F. 

Stillman Rubber Co., 5811 Marilvii 
Avc., Culver City, Calif. 

Sealant for Jef Airfields 

Paving-joint se-alimt for jet airfields 
resists effects of fuel and tailpipe heal. 
It was designed for seaiing sawed and 
formed joints in Portland cement con- 

The sealant is supplied in two com- 
ponents: a liquid base consisting of sni- 
tlictic rubber, plasticizers, vulcanizing 
agents, activators and inert fillers; and 
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A» speed niid heat ranges have steadily soui-ed — 
posing pi'ohlems no known hearings could solve— 
HY.VTT'S unsurpassed inaiuifaeturing and 
engineering facilities hav»: consistently come up 
svilh "huiTier*hreaking’' solutions. 


So rememher — svhen your design rcijuii'emcnts 
outstrip the capabilities of ordinary hearings, 
cull your IIY.VTT sales-engineer first, lie may already 
base the answer. If not. the chances are good 
IIY.VTL can find it for you fust. 

To break a "bearing barrier” 
in a hurry, call HVATT for help I 


Hv>1¥¥ 


ROLLER BEARINGS 







n dry enter eonsistiiig of aeeelctators 
blended with suitable extenders. 

Presslitc Engineering Co., 5798 
Chouteau Ave., St. Louis. Mo. 



Elapsed Time Indicator 

Small elapsed time indicator for air- 
craft has a svncliromms motor drive, 
comes in a ll-in.-dia. ease 23 hr. long. 
It weighs less than 6 oz. and uses 2 w. 
of U5-V-. dOO-cycIc power. 

rlie indicator is available in two 
modcls-onc indicating hours in 1/10 
hour steps, the other minutes in 1/10 
inimite graduations to 9.999.9 min. 
The units are glass-tci-mctal hennet- 
iealiv scaled. 

Ilasdon Mannfactiiriiig Co.. Inc., 
Torrington. Conn. 

Sequence Valve$ for 3.000 Psi. 

Series dOOO line of slide-type se- 
quence s'jh’cs for 3,000-psi. hydraulic 
setsicc features low le-.ikage and low 

^ The \iilves ate supplied in citlicr 
|)luiigcr-opcr.itcd or Icvet-openitcd mod- 
els. pros ide Row in cither direction from 
pressure port to outlet port ulien 
|)lungcr is depressed. When plunger is 
extended, flow is blocked from outlet 
port to pressure port, 

Airer^ Products Co., 300 Clmtcli 
Road, BiidgC]>ort, Pa. 



Safefy Locking Pins 

New Ball-Lok pins embody a fast 
lock arid release principle and positive 
safety lock. Pins arc single-action type, 
cither push or pull. The release but- 
ton must be de|)rcsscd to disengage 
the lock at the time the pin is pulled. 

Pins arc also available in remote 
control and mallet driven types, 

\fadc bv D, \V. Price Corp., Los An- 
geles; sold bv Rowe Sales Co.. 2140 
Westwood Blvd., Los Angeles 24, Calif. 
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DYNAMICS 

ENGINEERS 


Rapiil advancement in (he fields of 
Guided Missiles. Research Aitetafi, 
and Rocketry has created many new 
and interesting assignments in our 
Dynamics Section. 

£vprr,Vn«J Dynamtosis arc nrr./o.f/or: 

Operational Analysis 
Applied Mothemotics 
Digital Computations 
Flutter Analysis 
Vibration Testing Analysis 
Dynamic Models 
Environmental Studies 




MANAGER, ENGINEERING PERSONNEL 

BELU AIRCRAFT CORPORATION 

POST OFFICE BOX 1 BUFFALO 5, N.Y. 
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REEVES INSTRUMENT CORPORATION 

A Subsidiary of Dynamics Corporation of America 


Aluminum Valves for Planes 

Two-way aluminum-alloy flow valves 
for aircraft oils, fuels, air or fuel vapors 
arc available in li and 2-in- sizes, llicy 
arc said to be 50% lighter and have 
.smaller envelope than conventional off- 
set-flow tsvo-way valves. Contacting 
surfaces arc electrofilmcd to ptosidc 
lubrication and positive action. 

Units have a working pressure of 60 
psi.. proof pres-sure of 120 psi. and arc 
for temperatures from —65 to 1601'. 

Allen Aircraft Ptodnefs. Inc.. Ra- 
venna, Ohio. 

Balances Duct Pressures 

Pressure compensator for balancing 
the end thrust of a pneumatic metal 
ducting svstem is applicable to bleed 
air systems in turbojet and turboprop- 
powered airaaft. 

The primary bellows in the pressure 
compensator provides for thermal ex- 
pansion, flexure and misalignment of 
the duct system. Compensators are 
made in sizes up to 8 I.D-. handle air 
pressures of 250 psi. or over and tem- 
peratures up to 900F. 

Arrowhead Rubber Co., Metal Prod- 
ucts Division. 2510 Curry St., Long 
Beach, Calif. 


ALSO ON THE MARKET 


Environmental testing chamber per- 
mits simultaneous, indis'idual testing 
of two portions of an operating system 
to tcmpcratiucs ranging from —100 to 
200C, The unit is suited for test- 
ing automatic control equipment and 
airborne systems where elements of 
the same equipment must operate 
under different environmental condi- 
tions.— Harris Refrigeration Co., 565 
Walden St., Cambridge. Mass- 

Kodak contour projector. Model 8, is 
a portable, bench-type unit adaptable 
for either horizontal or vertical pro- 
jection gaging and "right raiding." 
Designed for ctonomicaT checking of 
small parts .... Model 1-4-5. designed 
for handling heavy parts, is equipped 
with a hcaw-duty wotkftiblc supported 
bv a 5-in, O.D. column, a full 17-5-in. 
tfiroat clearance and a 26x8-m. wotk- 
tahle.-Easbnan Kodak Co., Rochester 
■1. N. Y. 

Coated abrasive wheel polishes all types 
of metal for plating, painting without 
using fine grit set-up wheels, rag or 
sisal buffs or brushes. The polishing 
and grinding wheel consists of hun- 
dreds of pieces of chith-coatcd abra- 
sives.— Ivlinncsota Mining & Manufac- 
turing Co., Dept. A5-266, 900 Fauquier 
St., St. Paul 6. Minn. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 

toies p/easure en announcing the appointment of 

PACIFIC SCIENTinc 
COMPANY 

,lfl' as Sales and Service Representative for 

' I ! Foote Bros. Precision Gear Division in the states 
!• i , ' of Arizona, California, Oregon and Washington 
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BISPlAYEB 
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lOCKHIED AIRCRAFT CORPORATION 
GEORGIA DIVISION 


Has openings in the following ilassHieations: 






ENGINEER 
NOtITH AMBKICAN’S 
Blectro-Mechanhal 
(Controls) Dept. 

OFFCA 

• Top so/or/es • Maximum 
employee benefits • Wider 
scope for your ability • Chal- 
lenging design and develop- 
ment work with NAA's top 
engineers • 

SPeCIAL LONG-RANGE PROJ- 
ECT OPPORTUNITIES FOR 



NORTH 

AMERICAN 

AVIATION 


EMPLOYMENT OPPORTUNITIES 



LOCKHEED 

AIRCRAFT 

CORPORATION 

Georgia Division 

Has immediate openings for 

FLIGHT TEST 

INSTRUMENTATION 

TECHNICIANS 



iollowing: 

1, Recording Oscillographs 

2, Recording Potentiometers 

3, Oscilloscopes 



Write in complete confidence 
Dept. FI-1024 

LOCKHEED AIRCRAFT 
CORPORATION 

761 Peachtree St„ N.E. 
Atlanta, Georgia 
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There’s a juture in 

CONTROLS BY HONEYWELL 


and leader in (he aircraft control field, Minneapolis-Honeywell has produced more autopilots tlian any 
other company. Honeywell manu^iures ocher systems and products so highly diversified chat you are 
promised exciting opportunities for creative achievements and personal advancement. Constantly expand- 
ing research and development of new concepts promise you unumited possibilities for growth. 

Consider these selective openings! 

RESEARCH AND DEVELOPMENT: 

Graduate engineers are needed in these related fields and product lines: 

Oyros Electronics Applied Mechanics 

Nucteor Controls Instrumentation Thermodynomics 

Servomechonisms Inertial Guidonce Systems Engineering 


with 5 years experience, including process planning on new products. Thorough 
■■■■ ing. metals ftbrication. manufacturing and assembly operations. Experience 
hydraulic equipment, electro- 


Hydra ulics 
Aircraft Dynamics 
Production Engineers 
Openings for engineer 

knowledge of tooling, ^ ^ 

must have been on products such as precision mechanical, electrical 
mechanical controls, electric motors, instruments, or gyros. 

And consider these advantages! 

Ideal suburbaa living in friendly, uncrowded Minneapolis, Plec 

famous for cultural activities and recreational iiicilities, hackgnnnd including salary reifuiremenis, U 

fosurwee I*d ••• *■ Hill -Engineering Placement Mono 

for advanced study, Minneapolis-Honeywell Regulator Compt 

Travel and family moving eapemes paid. 2753 4lh Ave, South, Minneapolis B, Minn 




LOCKHEED AIRCRAFT CORPORATION 
GEORGIA DIVISION 

Has opening for 

INSTRUCTOR -AIRCRAFT ELECTRICAL 

Thorough knowledge of maintenanee and operofion of modern 
electronic equipment in aircraft required. Five years experience 
in practical electrical maintenance ontf electrical instruction, 


Write in complete confidence 
Dept. IAE-10-14 
761 Peochtree Street, N.E, 
Atlonto, Georgia 



SPECIFIC ENGINEERING 
OPENINGS 
AT 

CESSNA 



Canlocl 

TecSnicol Plocament Supervisor 


CESSM AieCUFI COMPAH 

Wichita, Kansas 
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Lockheed diversification in action... 

Below; engineers and scientists work on some 

of the 46 major projects in progress at Lockheed 



Why Lockheed offers Engineers better careers 


There are three main reasons: 

\ . More opportunity for promotion 
because there are more supervisory positions 
to be filled with 46 major projects underway, including 
13 models of aircraft on assembly lines. 

2 . More career security 

because Lockheed activities cover virtually the entire 
spectrum of aeronautical endeavor. 

3 . Life in Southern California 

Scenic beauty, unmatched climate, wide recreational 
opportunities enhance life in the San Fernando Valley. 

Lockheed offers engineers increased salary and overtime 
benefits and generous travel and moving allowances that 
enable you and your family to move to Lockheed 
at virtually no expense. 


Coupon below is for your convenience in requesting 
application form and more information on how 
Lockheed’s expanding program can advance your career. 


E. W. Des Lauriers, Dept, C-3-10 
Lockhe0d aircraft corporation 

California 

Please send me a brochure describing life and work 
at Lockheed and nn application form. 


Field of Engineering 
Street Address 








wrrwK I 



ENGINEERS 

DESIGNERS 

NEEDED! 


G.M. ELECTRONICS DIVISION 

offers challenging, pioneering oppor- 
tunities to ambitious men. We ex- 
tend a cordial invitation to every 
deserving Engineer and Designer to 
write us their wants. We may be 
able to supply the square hole for 
the square peg! 


CREATIVE OPPORTUNITIES 

in the following fields i Missile Guid- 
ance Systems; Jet and Turbo Prop 
Engine Controls: Bombing and 
Navigational Computer Systems; 
Airborne Fire Control; U.H.F. Com- 
munications, MICROWAVE EQUIP- 
MENT, etc. 


e 


YOUR FUTURE 

depends on your making the 
right connection with the right 
fii-m as quickly as possible. Why 
not send full facts about your 
education, work background, 
etc. We will do all we can for 
you and treat it with the full- 
est confidence. 


AC SPARK PLUG • THE ELECTRONICS DIVISION 

GENERAL MOTORS CORPORATION 

MILWAUKEE 2, WISCONSIN 


Business flying growth creates need 
for Engineers at Cessna 



For a brighter future Join successful Cessna 

Cessna offers competitive salaries; job stabUity; 
dying clubs; ond tne convenience of living within 
• • a friendly city. MOST 


will be givi 

WRITE. 



1 both ci 

stioo. At Cessna, you ocean im 
a will enjoy working here a 
0 every opportunity to grow. 

Cet.inii Aircraft Company, Dept. AWP-23, Wichita, 
Kansas, Slate experience anil qualifications. 
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EMPLOYMENT OPPORTUNITIES 


There is a case 
for Changing 

Jobs . . . 


]\^.\NY highly qualified technical men find 
that the work available to them in their present 
assignment docs not give ihem the opportunity 
to make greatest use of the skills and knowledge 
acquired through years of work and study. 
When a man reaches this point in his develop- 
ment. there are two courses open to him. He 
can be reassigned or he can change employers 
to a position that will give him more room to 
grow. 

If a transfer seems unlikely in your case, it may 
be to your advantage to consider the alternative 
and investigate the exceptional openings avail- 
able to qualified engineers. .A.t Chance \’ought. 


for example, you will find a medium sized 
engineering organization with the most modern 
facilities and creative engineering assignments 
available in the newest phases of aeronautical 
research and design of fighter aircraft and 
guided missiles. 

Currently Chance \’ougln is pioducing the 
world's fastest N'avy fighter the F8U-1 
"Crusader” and the guided missile"Regulus". 
Further development of these as well as other 
classified projects assures qualified men of out- 
standing personal opportunities. For a full 
evaluation of the future open to you at Chance 
Vought. investigate these opportunities today. 


Openings exist at present in 

AIRFRAME DESIGN 

PROPULSION ANALYSIS 

(Fuselage, Wing and Toll 

(Installed Engine Performance, Heot 


Transfer, Duct Design) 

MECHANICAL DESIGN 

ELECTRONICS SYSTEMS DESIGN 

(Equipment and Engine Installati 

n, Elec- (Automotic Controls ond Guidance, Ad- 

trical and Hydraulics Systems, 

anding vanced Systems Development, Reliability 

Geor, Controls, and Armament) 

and Packaging) 

STRUCTURES 

FLIGHT TEST 


(Planning, Operotion, Analysis 

Materials, Metollurgy) 

and Instrumentation) 

To arrange for a 

oersono), confident/o) interview 


^ WRITE 

- 

— Er,glr.eenr>0 Personnel 

'■ — -K^MMajarr ajrcrajft 

V -we 

P-0. soot . DAIXAS.T«« 
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LOCKHEED AIRCRAFT CORPORATION 

GEORGIA DIVISION 

Has immediate openings for 

MATERIALS & PROCESSES ENGINEERS 

Minimum 5 years experience in oircraft or allied fields in 
fabrication, design and materials specification preparation 
and revisions. Engineering degree required. Work involves 
contacts with Engineering and Manufacturing personnel. 
Speciol consideration given to applicants with nuclear 
experience. 

PRODUCTION DESIGN ENGINEERS 

Minimum 10 years experience in aircraft or allied fields of 
design and fabrication of parts and equipment with em- 
phasis on cost reduction. Work includes review and ap- 
proval, for producibility, of project drawings and contacts 
with Manufacturing personnel on fabricotion and assembly 
problems. Special consideration given to applicants with 
practical experience on nuclear projects. 

Write in complete confidence 
Dept. MP-1024 
761 Peachtree St., N.E. 

Atlanta, Georgia 




OUTSTANDING 

ENGINEERING 

OPPORTUNITY 

Are you a specialift or a recent 
graduate proficient or interested in 
one or more oi the fallowing fields? 

• Aero-Thermodynamics 

• Internal Aerodynamics 

• External Aerodynamics 

• Ballistics 

• Ram Jet and Turbo Jet Test 
and Performance 

• Transonic and Supersonic 
Design and Test Operations 

• Turbine and Compressor 

Sverdrup i Parcel. Inc. is engaged 
both notionolly and internationally 
in design and consultation oi ad- 
vanced and unusual areonautical 
lest facilities which require the 
theory and application ot these 
special fields. The wide variety of 
our work, emhiacing the design 
and review oi industrial develop- 
ment fcdlitiee. offers challenging 
problems and provides excellent 
opportunity for individual develop- 
ment and advancement. 

Stealing salary and extent oi re- 
sponsibility are dependent upon 
individuoly ability and experience. 

ally attractive Employee Benefit 
Plan which iumishes insurance 
features and provides for retire- 
ment: paid vacations, holidays and 

employees’ club which offers inter- 
esting social and practical values. 
Two accredited univeisilies offer 
opportunity for advanced educa- 

Your letter of inquiry will receive 
prompt atlealioa and reply. Pleose 


SVERDRUP S PARCEL, Inc. 

Consulting Engineers 
915 Olive St. Louis 1, Mo. 
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Searchlight Section 


EQUIPMENT - USED or RESALE 


CNSISTLATED 


How much power 

will SUPER-92 pull 

for how long? 

There's PROOF in PERFORMANCE 
and KNOWLEDGE in EXPERIENCE 


and here 


are some performance facts from pilots w/io hove typlcof 
' with Super-92 engines. 

Replaced 


Hours @HP GIshr 


with 

Super-92 

Super-92 

Super-92 

Super-92 


P 871 690 


>w about the Su|>cr-9Z, osk 


Guoronteed for porrs 


r It? IDc the Giants 


Super-92 
.ply himself. 



E EQUIPMENT CORPORATION 
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SEARCHLIGHT SECTION 


REMMERT-WERNER. Inc. 


LEASES, SALES 8 FINANCING 


RENDER A SERVICE? 


“Take a Heading for Reading" 

FOR TDE REST 

MAINTENANCE - OVERHAUL- MODIFICATION - INSTALUTION 

READI>'G AVIATION’ SEin'H'E. EAT. 

WI'MICITAI. ArePOBT Phoae E.WEg RKADryO. PEimssxVAMA 


Immediate Delivery 
^M820 

R2000 R1340 R985 

ENGINE WORKS 

Dsol DirMtiy i CIS and D18 
-m. ovnsf A BEECHCRAFT 
B FOR LEASE 

1 ® 

TRADJ-AYER COMPANY 

2 C-46F Type Aircraft 

Available for long term lease or 
lease purchase arrangement. 

m«nl, moeiftse to 48,000 lbs. gross take- 

Internotional Aircraft 
Maintenance Co. 

I ! BE^LIEVE IT — OR («T ! ! 

SPECIAL SERVICES 
TO THE 

AVIATION INDUSTRY 

PARTS & SUPPLIES 

AIRCRAFT DEALERS 

NAVC0,^|SS. 

PERSONA! and EXECUTIVE AIRCRAFT 

e„v — Sell — Trode — FiooocR 
iNQUIgf FOR f»ff LIST 

GRAUBART AVIATION 

•WE OWN THE AIRCRAFT WE SELL" 


C-46-F AIRCRAFT 

Cargo coniiguralion 
remanuiactured engines. 


WANTED 


AIRPLANES WANTED 


We Buy DC-3 and C-47 


REMMERT-WERNER, INC. 


^0R RUES OR IKFORUUIO^ 
i^bout Cidssifieii Advertising 
Contact The McGraw- 
Hill Office Nearest you. 


MOhflvk 4-SSOO 
H. BOZARTH 
W. HIGGENS 

CLEVELAND. 15 
1510 Honni Bldg, 
superior 1-7000 
C. J. LOUGHLIN 


Aoin & Akard Sti 


DETROIT, 26 
856 Penobscot Bldg. 
WOodvard 2-1793 
L. SEEGAR 
LOS ANGELES, 17 
1111 Wilshire Bird. 
MAdison 6-4323 
6. JONES 
G. McRETNOLDS 


LOngocre 4-3000 
R. LAWLESS 
W. SULLIVAN 
D. COSTER 
PHILADELPHIA. 3 
17tb & Sonsom St. 
RIttenhouse 6-0670 
J. WILLIS 
ST. LOUIS, 8 
3615 Olive St. 

LUcas 4867 
H. BOZARTH 
SAN FRANCISCO, 4 
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Automation Creates Jobs 
For Workers With Skills 


Tliere U new and leassuriiig iiifoniialiuii for lliose 
wlio fear llial "aulomation" - the control of machines 
by machines — will mean fewer job opporlunilies. Il 
comes from a special survey of 1.S74 cnmjianies in 
metalworking industries recentl) completed li' 
Ami-.rica.\ Machinist, a McGraw-Hill publication. 
Mure than one-Rflh of ibe eonipanies repurtcil th.ii 
they already have auloinalic loading, transfer i>t a- 
senihly marhinert in operation. In these companies as 
a whole there has been a net increase in tolai employ- 
nteni since this machinery was installed. 

According to the American Machinist survey, of 
these companies with actual experience in automation 
20C, reporled inercorea in cmploymenl 
averaging 21% 

51% rc|«irtrd im cliangc in naal emplnymml 
23% reported decreases in rniploynicnl 
averaging If.G 

More Jobs for the Skilled 

Of greater aignifiiaiice. however, is ihe re- 
sponse hy 40% of tliese compunies that they 
re<|tiire<i more skilled niuintenanee men and h; 
21% of the companies that they had increased 
their engineering staffs. This indicates that auto- 
malion is strengthening a trend alreatly evident in 
the I'nited Stales, a trend of expanding opporliiniiy 
for tho.se with indusirial and professional skills anrt. 
relalively. of contracting opportunily for ihe unskilled. 

The following chart shows how slrong ihis trend 
has been over the past 25 years and liotv strong il may 
be exi>ecled to be over the next 15 years. 

There has been a sharp decline in the percentage of 
unskilled workers in the nation's labor force and a 
corresponding increase in the percentage of thosr 
with varying degrees of skill. 



set the broad proposilion that opportunities are in- 
creasing for those who have skills. 
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Power and Production 

Muoli of Ihc basic explanation for the rcla> 
live expansion of opporluiiilies for those »ith 
industrial and professional skills lies in the in- 
creasing use of poHer-driven machinery. This 
has made possible a vastly greater increase in manu- 
facturing production than in the manhours of human 
labor devoted to it, The follo'ving chart shows the 
relative inereases in electrical energy and manhours 
of labor used in manufacturing since 1930 and the 
rise in industrial production. 



reduction, both very heavy pover users. 


Power-driven machines have reduced the amount 
of human energy required for physical laitor. I>ut they 
have increased the need for skillful handling and 
maintenance. As the American MACHt^tsT survey 
demonstrates, the same is true of automatically con- 
trolled machinery. 

Higher Wages, More Leisure 

The rising average wage of American indus- 
trial workers an<l the decline in hours per week 
that they must work reflect directly the extent 
to which the increase in industrial production 
has otilsirippetl the manhours devoted to it. 
The final chart shows the increase in weekly wages 
(in dollars of constant purchasing power I and the 
decrease in the average workweek in manufacturing 
since 1930- It also shows the changes that may come 
in the next 15 years if present trends continue. 



There are some who would slow W'hal an 
curlier editorial in this series characterized as 
^^thr continuing process of taking dull and la- 
borious work off the hacks and minds of men 
and Iransferriiig it lo machines operating in 
large hulleries under aiitomatie control. ” In 
doing so, they might make the world safer for 
those with no skill. The far more constructive 
course is to welcome the expanding oppurtuni- 
lies now being proviried anil be sure that the 
nation’s young people, who are now starting 
another school year, are prepared lo take ad- 
vantage of them. 


this message is one oj a series prepared by the 
McCrau’-lliU DeparlmenI of Economics to help 
increase publie knowledge and underslaiiding 
oj important nationwide developments that are 
of particular concern to the business and pro- 
fessional community served by our industrial 
and lechniral publications. 

I'ermission is freely extended to newspapers, 
groups or individuals lo quote or reprint all or 
parts of the text. 

PRESIOKNT 

McORAW-HIU PUBLISHING COMPANY, INC. 
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Everything's going up . . . except the temperature I 



HARRISON 
KEEPS 
THE HEAT 
DOWN ! 

Heat's "grounded” foe good wlico llarrUoii takes over tlie cooling 
job! And you’ll find Harrison oil coolers on more 'copters than 
all other makes combined— kei’ping Iramtruissiun and engine 
temperatures at just tlic right level for (teak eflicirncy. In addition, 
Harri-oti oil er.iders are de«ignrH to save space and weight — 
(lermillinp Vo|plrrs I" ll> fasler— farther — with bigger |>a\load»! 
.And HarrUun's oulstaiiiliiig research facilities are constantly 
al work, des eloping the latest aiUaiicea in heal exeliangrrs. If you 
have a etHtling [trolileni. look lo Harrison for the answer! 

Hnrriign Radliriar Division, General Motors Corp., Lockport, N.Y. 




TESAPeRATURES 
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Best for keeping inventories low because . . . 


UNITED AIR LINES can guarantee 
Reserved Air Freight space 


No loniiiT ilo you liuvf to miiintam higli-lfvt'l, 
costly inventories at vvidcsiireail points to meet 
distribution or production-line needs. L'niled Air 
Lines — and only United — can provide guaran- 
teed Rcsers’ed Air Freight .space on all equip- 
ment. not only over its own routes, but world- 
wide through connecting airline agreements. 

This inodi'm. dependable way of shipping en- 
abk's you to kee]i a tighter insentory control. 


retluce warehousing costs and eliminate produc- 
tion-line dclas’s. It brings new econonn and 
efficiency to practicall.v everv' t>pe of business. 

United's .Main Line .Ainvaj- follows the bustling 
business belt aenss the nation. There are more 
than 254 Mainlin-i-® flights daily, each carrying 
airgo, most offering Heserved .Air Freight space- 

will pay s oil to use United Air Lines Air Freight. 
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AIR TRANSPORT 


Obsolete Nav Aids Threaten Prosperity 


lATA warned that outmoded navigation aids jeo- 


pardize international 

By Craig Lewie 

New YoA— Inadequate, outmoded 
navigation aids are costing intema- 
tion,il airlines heavily and threaten the 
economic future of the industrv. an 
International Air Transport .Associa- 
tion technical committee warned here 

The state of navigation aids and 
ground organization on wliich the air- 
lines depend lags five years behind cur- 
rent aircraft development, the Tech- 
nical Committee report before the 
annual general meeting of lATA de- 
clared. It added: 

“Wc operate our aircraft with ex- 
aptionally high standards. Rather 
than lower these standards, wc arc 
often forced to accept economic penal- 

"The magnitude of such penalties 
can become completely unbearable in 
terms of out future aircraft tspes if wc 
arc without ncccssaiy ground organiza- 
tion and navigation aids." 

The committee pointed out that 
lATA member airlines ha\e spent, or 
plan to spend, billions of dollars in new 
aircraft orders. (Pan American World 
Airways has made the initial order for 
U. S. built turbojet transports. Eastern 
Air Lines and American Airlines have 
ordered Lockheed Electias and British 
European Airways will order the new 
Vicken Vanguard in the turbomop 
field. Substantial orders for new turbine 
types are expected from other carriers.) 
Economic Penalties 

These aircraft ate "fabuiously expen- 
sive,” the report said, but potontiaily 
can operate at lower seat-mile costs 
when flown in the most effective man- 
ner technically possible. 

"Unfortunatcls," the report added, 
"we who ha\'e that technical responsi- 
bility know tliat there arc scr\' feiv, 
if anv, international air routes in tlie 
world todav where the standard of air 
nas’igation facilities and seivices will 
permit us to perform our part of the 
overall operation efficiently and eco- 
nomically.” 

The committee listed various fac- 
tors whicli force an economic penalty 
on the airlines, including the need for 
excessive fuel loads, departure delays, 
slow handling due to inadequate ter- 
minals, inefficient routing or assign- 


airlines' economic future. 

ircnt to uneconomic altitudes because 
of inflexible traffic control, inadequate 
and delaved weather information and 
inefficient communications. 

The committee estimates that one 
liour of mm-productive flying of a 
modem aircraft costs Sl.OOO and points 
out that, even if non-productive flying 
amounts to no more than 2% of an- 
nual utilization, it will cost the air- 
lines millions of dollars. 

Greater Losses Predicted 

In submitting the report. Ravinoiid 
Dupre. Air France Vice President and 
Operations Director and chairman of 
llie lATA Tccimical Committee, told 
the meeting that the airlines can look 
forward to greater losses than those 
suffered todav because of inadequate 
facilities and services. 

"W'ithout adequate services and fa- 
cilities,” he said, "airline operators will 
be unable to satisfy the demands of the 
general public for an expanding air 
transport service, and I know that I 
speak for the entire lATA Technical 
cfommittec when I say wc believe the 
events of the next few years will con- 
firm our worst fears oh the balance 
sheets of the airlines.” 

Ii5 a review of specific factors in- 
volved in air operations, the committee 
found that the airlines arc suffering 
added economic penalties from the com- 
plexities of international air regulation. 
•A campiiign is being planned to bring 
international aviation law up to date 
and to keep it in step with technical 

An example of backward regulation 
cited by the committee is the fact that 
one country requires an airline to carry 
a radio operator in a day when the 
radio-tclcpnone has replaced radio 
telegraphs, and there is no need for 
the requited operator. 

‘Discount Tacan' 

Tlie committee urged the world gov- 
ernments to discount the present con- 
troversy in the United States over 
Tacan and to proceed with develop- 
ment of VOR systems. It estimated 
that it will he behveen 10 and 20 years 
before VOR facilities will have to be 
replaced. 

Hie committee pointed out that 
Tacan still has to Ire proven opera- 
tionally and that the system will need 


at least a decade of test and develop- 
ment before it can be applied on an 
international scale. 

A growing interest was reported in 
an entirely new system called Inertial 
Navigation which is self-contained and 
independent of the ground- The new 
system was recently released from 
security and is being watched closely 
because of its potential flexibility and 
independence from extensive ground 
facilities. 

In considering efforts to attain lower 
operating limits for approach and land- 
ing, the committee found that elec- 
tronic devices have progressed to the 
point where immediate benefits must 
come from improvement of visual aids. 

Improvement of threshold and nm- 
wav lighting is viewed as the most 
pressing need. It was pointed out that 
such lighting improvements arc also 
necessary to raise safety standards at 
current minima. 

'Ihe committee wid it is helping the 
aircraft mamifacturcrs build better 
landing characteristics into Iheit prod- 
ucts in an effort to relieve the pilot 
during flic critical lauding period. 

Full Control Recommended 

Revision of flight rule criteria to 
bring them up to the standards of 
today's faster aircraft was discussed by 
the committee. The group concluded 
that the ultimate solution is full con- 
trol of all air traffic at all times. Since 
this, obviously, is some time away, the 
report recommended enlargement of 
visibility and distiince from cloud 
ctiteria to allow the pilot of a 500 niph. 
aircraft a theoretical period of half a 
minute to see converging aircraft and 
take action. 

The need fot streamlining weather 
procedures to bring than up to the 
requirements of longer flights was also 
reported bv the committee. As aircraft 
which can fly 5,000 and 6.000 miles 
nonstop become av-.iilablc, the LAFA 
group said, it will be ncce.ssary to 
eliminate complicated procedures and 
adapt them to longer range operations. 

rlie committee noted that the In- 
ternational Civil Aviation Organization 
has completed the Meteorological 
•Annex to the Chicago Convention and 
viavs the annex as a vital statement 
of mcteorologica] needs and obligations 
which will aid the airlines in getting 
the services thev need from the various 
governments. 

In communications. lATA is trying 
to promote standardization of radio- 
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telephone pioceduies, since it has be- 
come the accepted medium of com- 
munication and "the Morse ke\' of 
radio telegraphy is fast becoming ob- 
solete and will soon become a museum 

The committee said that the elec- 
tronic equipment carried in many air- 
craft is not adequate to the work re- 
quired of it. espccialK in terms of 
limitations of the number of channels 
and frequency stabilih’- 

it was pointed out that aircraft must 
have modem equipment in order to 
take full advantage of groiind aids, 

The airlines were cautioned by the 
committee not to make the mistake of 
thinking that airtsomc radar is "the 
nostrum of all narigation and safety 
ills." 

Tlicy were advised to stay fully 
aware of radar's limitations but, at the 
same time, to take full advantage of 
its value in increasing passenger com- 
fort and as an additional nasigational 
aid. 

It is the hope of the committee that 

a 1956 ICAO Ait Navigation Confer- 
ence will extend tlie "appro'ed or- 
ganization" concept to maintenance 
personnel which is now applied to oset- 
haul activity. Undert this concept, an 
entire nsaintcnance and overhaul fadl- 
ih’ would be licensed by a gos emment 
rather than licensing of individual per- 
sonnel. 

Fuel Restrictions Hit 

Restriction of the use of current 
Ispes of turbine fuel, such as JP-4 and 
iietoscnc, for use in turbine aircraft is 
opposed by the Technical Committee- 
After a two-year study, tlie airlines have 
concluded that there is not yet suf- 
ficient knowledge within the industry 
to permit recommendation of a single 
fuel tvpe for civil turbine engincs. 

WTiile it is too early to set specific 
pcrform.mcc requirements, according 
to the report, "obiectivc operational 
requircincnts" alrcads' have been estab- 
lislied. The committee said that heli- 
copter traffic control is being de- 
veloped with the super-highway con- 
cept. including parallel routing, over- 
passes and underpasses for cross traffic 
and clovcr-lcaf systems at ainvay inter- 

Tlic committee noted progress in 
regional activity, especially in Europe. 
Installation of a radio-teiephone high 
frequency communications system 
which will allow elimination of Morse 
telegraphy by next July svas cited as an 
important step in the European region. 

It also was reported that the North 
•Atlantic Treaty Organization has set up 
a coordinating agency for civil and air 
force traffic. Forecasting traffic in- 
creases in trans-Atlantic operations, the 
report noted that lAT.A members, non- 


scheduled and military aircraft made 
60.000 crossings in 1954 and will prob- 
ably make 90,000 crossings in 1959. 

For the coming year, the Technical 
Committee will be led by Andre A. 
Pricster, Pan American vice president. 


A dispute over recent fare increases 
and requests by Western airline execu- 
tives for Russia to lower the Iron Cur- 
tain were the highlights of last week's 
tenth anniversary convention of the 
International Air Transport Association. 

The conventioa met in week-long 
business sessions and received reports 
from its various committees, including 
the report on the Miami Traffic Con- 
ference at which most first-class fates 

In welcoming the delegates on be- 
half of the United States Government, 
Civil Aeronautics Board Chairman 
Ross Rizley expressed disappointment 
ever the fare increases. He observed 
that U.S. domestic carriers arc receiv- 
ing good public response to theit new 
S160 excursion fare and predicted that 
“we will be seeing nonstop transocean 
flights at that rate or less, in high-speed 

lATA’s new president. Juan Ttippe 
of Pan American World Airways, urged 
Rizley to take a careful look at the 
work done at the Miami conference be- 
fore he or the CAB acts on behalf of 
the U. S. Government. 

In his address, Trippe obsened that 
the international airlines are the instru- 
ments best equipped to implement the 
"Spirit of Geneva" generated at the 
Geneva conference of the major world 
powers. 

Soviets Invited 

Although Czechoslovakian and Polish 
airlines arc lATA members, Trippe 
noted the absence of a Russian delega- 
tion and urged Aeroflot, the Russian 
state airline, to join the lATA ranks. 

He s.iid that such a move "would be 
timely and convincing evidence on the 
part of the Soviet leaders that they arc 
really willing to lift, for tourist travel, 
the Iron Curtain which has so long 
separated the peoples of the West and 
the Communist worlds." 

Retiring lATA president Max Hy- 
mans, president of Air France, told tHc 
delegates that the last barrier to inter- 
national aviation is pciitical-thc Iron 
Curtain. He called it "a challenge to 
the western ideal of the freest possible 
circulation of men and their goods— 
that concept of the fastest transport by 
the most direct route which led Our 


as chairman, with Capt. A. V, f. 
Vcniicuwe, vice president of Sabena 
Belgian Airlines, and Capt. ]. W. G. 
James. British European Airways flight 
operations director, as the new vice 
cfiairmcn. 


ancestors to Cut the peninsulas and 
pierce the isthmuses at Suez, Panama, 
Kiel and Corinth." 

Hvmans said the ultimate solution 
to tfte problem lies in membership of 
a Soviet airline in lATA. He expressed 
tlie hope that it would happen in the 
coming year and make lATA a truly 
universal organization. 

Western Routes to Moscow? 

Several airlines ate curaently exerting 
pressure for operating rights in the 
Soi'iet Union. European operators 
would like to link Moscow and other 
Russian cities with their European 
si'stems, and the long-haul operators 
want to fly to and over the Soviet 
Union in order to shorten their routes 
to the Far East. 

The IATA traffic conference reported 
to the delegates on the fare increases 
announced after the Miami conference 
this month. The main factor was a 
series of increases of up to 10% in first 
class fares on most world routes. 

The report said that the increases arc 
designed to coier increased costs of 
providing added luxury services de- 
manded by first-class passengers. These 
added services include such features as 
Sleeperette seats, which will probably 
become standard for first-class service 
under the new fares- 

Short-lerra agreements were reached 
on polar-route fares, but long-term so- 
lutions were left to next year’s traffic 
conferences because of the present fluid 
state of polar operations. 

I'he international airlines failed to 
reach anv conclusions on the no-show 
problem, which is also unsolved by 
U. S. domestic airlines. Member air- 
lines are making studies in theit areas 
to serve as a basis for specific action 

Tlie IATA executive committee re- 
ported that recommendations made to 
the Facilitation Division of the Inter- 
national Civil Aviation Organization 
should cut airline costs substantially if 
adopted and implemented by the vari- 
ous govcrainents. 

■The tecommendarions included eli- 
mination of the passenger manifest, 
more expeditious custom clearance, 
amendments to crew license and cer- 
tificate to help interchange operation. 


Fare Dispute, Invitation to Russia 
Highlight Annual IATA Meeting 


I OS 
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This small plant helps build the world’s mightiest bomber 


Sounds impossible? It's a fact. This 
small, neat plant does a big and im- 
portant job in protecting national se- 
curity. It is Plastcck, Incorporated, 
u’hich produces illuminated panels of 
laminated plastic for the Boeing D-52, 
mightiest of the world's global jet 
bombers. The Poteau, Oklahoma, fac- 
tory employs 125 workers, making it 
a small business by dehnition of the 
Federal Government. 

But this plant could as well be a tool- 
and-die works in Indiana . . .a small and 
highly specialized manufacturer of air- 
craft fasteners in Alabama ... a fabrica- 
tor of sheet metal parts in California. 
It could be any one of about 3,500 small 
businesses, each employing fewer than 


500 workers, which arc subcontractors 
and suppliers for the B-52. There arc 
also nearly 1,000 larger firms supplying 
everything from rivets to complete sub- 
assemblies for this "long rifle'’ of the 
Air Force. 

Many of the small suppliers and con- 
tractors for the B-52 also furnish parts 
and assemblies for other Brxsing planes: 
thcB-47 jet medium bomber, theKC-97 
aerial tanker, and the forthcoming 
KC-135 jet tanker-transport. But there 
are many addifional suppliers, too, for 
these planes. Again, roughly three- 
quarters of them ate small businesses. 

This networkof suppliers— small and 
large— skilled in aircraft work, provides 
Boeing, and the nation, an unique flexi- 


bility in undertaking new projects, and 
for quick expansion in the event of a 
national emergency. In addition, other 
manufacturers supply- equipment for 
the B-52 and other Boeing airplanes 
under separate Government contracts; 
engines, radio, radar, autopilot, arma- 
ment, and so on. In many cases these 
manufacturers, too, have their own 
small-business siibcontructots and sup- 
pliers throughout the land. 

B-52s arc now being delivered to 
Strategic Air Command. As one of the 
most powerful protectors of our coun- 
try’s security, it is fitting that the B-52 
should be a nation-wide project. Small, 
medium and large businesses in 35 of 
our 48 states help produce it. 






Lockheed 1649A 

Artist's conceptioD above and wind-tunnel 
model show extra wing length and high 
aspect ratio that have helped boost the speed 
of Lockheed’s newest and fastest piston- 
powered Super Constellation— the 16f9A— 
to above the -tOO mph. mark (AW Oct. 10. 
p. 55). The new, thinner wing is 27 ft. 
longer (150 ft. from tip to tip) than any of 
its predecessors. Another change is in the 
engine placemcnb. they have been placed 
five ft. farther from the cabin for added 

The Ifi-fOA model has eumplctcd its 
1,000 hr. in the wind tunnel, going throogh 
close-tolerance checks at speeds up to 570 
mph, To gauge any intcifeicncc between 
major components, the fuselage, nacelles, 
empennage, flaps were added oiic.bv-one in 

Lockhe^ already has received orders from 
total of thirty-six 1649As. 


simplification of passenger documents 
and more attention to facilitation needs 
in planning new terminals. 

The executive committee announced 
that John Slater, of the consulting fimi 
of Coverdaie & Colpitts, will make a 
survey of the traffic conference ma- 
chinery. The traffic conference itself 
had complained of the pressure felt by 
delegates at the meetings and asked for 

Enforcement Office personnel has 
been doubled in an effort to make the 


activities of the office as world-wide as 
possible. Consideration is being given 
to the appointment of a permanent 
chairman in order to give the enforce- 
ment operation more continuity and 
legal cohesion. 

The executive committee fold the 
convention that an lATA prorate 
agency will be established under the 
leadership of M. H. Van Pelt, formerlv 
of KLM Royal Dutch Airlines. The 
agency will handle the 'accounting prob- 
lems arising out of division of resenue 


from interline traffic between the ait- 


New lATA Members 

lATA admitted three new members 
in the past veat— Lufthansa, the Ger- 
man airline; Middle East Airlines and 
New York Airways, the first all-hclicop- 
tcr operator to join the organization. 
Seaboard and Western Airlines will 
become a member as soon as it starts 
its recently-authorized scheduled cargo 
operations across the Atlantic. 
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WHAT DO YOU KNOW ABOUT AVIATION. . 


Who Navigated the First 
Commercial Flight Across the Atlantic? 



Today, Captain Dabry still flies the Atlantic at the 
controls of a Super "G" Constellation. Asone of the ranking pilots 
of Air France, with a remarkable record of 20 years of 

flying the Atlantic, he tj pifies the men who have 
made it possible for Air France to serve the 
peoples of 76 countries for t 


ii)AIR FRANCE 


Twenty-five years ago, three men boarded a Lati 28 at 
Dakar, West Africa. Hours later they were in Rio De Janeiro with their 
cargo of mail. The first commercial flight across the Atlantic 
had been completed 1 Four years later the navigator of this flight made the 
first regular crossing with the “Rainbow." His name is Jean Dabry. 
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Nonsked Fights CAB 

Morth American Airlines has peti- 
tioned the U.S. Court of Ap|)ca1s for 
the District of Columbia to make ,i 
judicial tC'iew of Civil Aeronautics 
Board's decision in New Yotk-Chicaso 
scnicc ease and declare it "unlawful" 

The Board turned down applications 
of North .American in the case, but 
grouted new toiite awards to Capital 
Airlines. Eastern Air Lines. Northwest 
Airlines. Trans World Airlines, and 
United -Air Lines, to become effective 
Oct. 31. 

North -American’s petition declared 
that C.AB's conduct was "arbitrary and 
capricious and constitutes an abuse of 
discretion, unsupported by substantial 
CT’idcncc, and unsupported by neccssiiiy 
findings." 

More VOR Stations 

Tlic Cis’il .Aeronautics .Administration 
has announced that 21 additional omni- 
range navigation aids «i11 be installed 
in Europe and Asia, supplementing the 
49 VORs already installed or pro- 
giammcd. Ihc \'OR installations are 
being financed by the Inteniational Co- 
operation .Administration and by 
counterpart funds provided by the na- 
tions insohed. Elesen of the new 
VORs will be installed in India; four 
in Pakistan; three in Greece; t«o in 
Tnrkcv. and One in Lebanon. 

UK Exports by Air 

The British America Trade Center 
reports that produce and manufactured 
items exported hv ait from the United 
Kingdom in were valued at S169,- 
000.000 and represented 2% of Brit- 
ain’s total exports. Air imports into 
Britain during the year totaled S119,- 
000,000. or 1.3% of the total. Principal 
items exported bv air. the trade center 
reported, were siher, platinum ;md 
jewelrv (520,400,000 worth), leather 
and fiirs (58.100,000) and scientific in- 
struments. photographic and optical 
goods, watches and clocks (512.900,- 
000). 

Idlewild Expands 

Construction of the International 
Arrival Building and two adjacent for- 
eign-flag Airline AA'ing Buildings for 
the 560-million ‘'Terminal City" de- 
velopment at New York Inteniational 
Airport is scheduled to begin sometime 
this week, A 5697.162 contract was 
awarded last week to a New York City 
firai (Wortmann & Sons, Inc.) for the 
lai'ing of the buildings' foundations. 
Tlie Arrii’iil Building will house federal 
scrs’ices, such as customs and public 
health, and is scheduled for occupancy 
in 1957. 


OPERATIONS ENGINEERS 


Gancurrent with the establishment of a Military 
Relations Department at the Fairchild Aircraft Divi- 
sion, an Operations Engineering organization has 
been established. The purpose of this new group is 
to provide technical information for use by Fairchild 
Military Relations representatives, as well as by per- 
sonnel in Fairchild’s engineering departments. This 
new group will condua studies on specific Fairchild 
airplanes, as well as systems studies relating to pos- 
sible future Fairchild developments. 


Tie scope of this OTganization is such 
that additional engineers are required in 
the foUoudng fields: 

Aircraft Utilization 
Airborne Electronics 
Climatology 
Economies 
Military Operations 
Operations Research 
Propulsion 


The opportunities and salaries associated with the 
new positions are in keeping with the responsibilities 
of this xvork. Employee benefits in the form of group 
insurance, individual and family coverage for hospi- 
talization, retirement plan, sick leave, etc., are also 
provided. 


Send complete resume of education and expe- 
rience, together with salary requirements to: 
EMPLOYMENT MANAGER 


■ 

■i EXEIHE IHD tliIPKKE CODPOMIIOH 1 

FAIRCHILD 

■ 



805 PENNSYLVANIA AVENUE 


HAGERSTOWN, MD. 


ALL REPLIES WILL BE HELD IN STRICT CONFIDENCE, 
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Gtiided Missile research and development is a 
que field of scientific endeavor, requiring as it does the 
concurrent solution of highly complex problems in such areas 
as guidance and control, aerodynamics, structures and propulsion. 
The missile activities of The Ramo-Wooldridge Corporation are 
nized around strong teams of scientists and engineers covering 
ide range of specialties. These teams, using the latest scientific 
and engineering knowledge, and often pushing ahead toward 
new knowledge, are working in a field characterized by its 
importance to the national welfare and the high degree of 
challenge it offers to the qualified engineer and scientist. 




C-54 to the Rescue 

nie fiist of a scheduled J6 SC-5-4 aii rescue planes (above) «ms delivered to the .tit Force 
earlict this month bv Convait’s Fort Worth Division. The conversion of a conventional 
C-5-4 into an SC-5-l' inclodes the installation of blister-tspc windows ill the rear of the 
fuselage and an ovetsieed nose for spccbl radar equipment. Additional avionic devices 

Lufthansa Plans Route Expansion 
Middle East, South America 


Route expansion plans aimed at re- 
clainting a large part of the global net- 
work it pioneered and operated prior to 
IVorld War II were announced by 
Lufthansa German Airlines last week. 
The airline will resume Middle liast 
■nd South American routes and in- 
augurate additional North American 
schedules during 1956. 

I'lights to Tehran will begin next 
summer with an extension planned later 
to an as yet uiidcsignatcd Far Kasteni 
terminal. By fall. Lufthansa will again 
Hv between Hamburg and Buenos Aires 
sia Rio dc Janeiro. Lufthansa first sur- 
ve\ed Far Eastern and Sottth .American 
routes in 1926. 

Service to Montreal and Chicago 
from Hamburg is scheduled to start this 

The expansion plans were announced 
by Lufthansa President II. M. -Bong- 
crs. who also discounted rumors that 
Lufthansa was about to replace its 
American pilots and other U.S. ctcsv 
memhets with German personnel. 
"These Americans." he said, "arc going 
to be flying with us for a longtime, of 

U- S. flight captains, on loan from 
Trans W'orTd Airlines, arc piloting the 
airline’s transports with Germans as 
co-pilots. Lufthansa announced that it 
actually plans to double its miinher of 
American pilots before the licasT sched- 
ules of next summer. Navigators are 
on Iran from Trans-Ocean Airlines. 

Recently. Lufthansa announced that 
its capital would be raised from S7 mil- 
lion to approximately $18.4 million 
through a new stock offering. Bongers. 
however, notes that the W'est German 
government now is the majority stock- 


liiilder and that only recently has pri- 
satc capital shovsn ans inclination to 

"The trouble with attracting Eu- 
roixrans is that they svaiit immediate 
returns on their inscstments." he said. 
"Lnfthans;i is a long range proposition." 

•A step toward implementation of 
Lufthansa's route expansion, nas the 
signing this month of an ait agreement 
with I'rauee on route exchanges. In 
addition to traffic routes to cities in 
I'Yancc. Lufthansa has French permis- 
sion to fly s’ia Paris to points in Semth- 
ein Europe. .Africa, South America, the 
Caribbean, and Ireland to Nesv Adrk. 
France in return mas’ fly sia snrious 
German cities to Soiitheasteni Europe, 
the Middle East, the Far East and 
Australia. 

Noliliwest to Bejiin 
NewYork-ChioagoRun 

Nortlisvcst Orient Airlines last sveck 
announced plans to inaugurate direct 
scrs-icc between New York and Chicago 
boginning Sunday with ten daily flights 
—four castbound and six westbound- 

With the start of the sersice, North- 
west svill offer trans-continental one- 
stop service across the northern tier of 

First-class fares between the two 
points will be $45,10, one way; 585.70 
roundtrip, both plus federal t.ix. Coach 
fares will be $53 and 566. 

Tlirec of the eastbouncl flights and 
four of the ssestbound will be operated 
on a first-class basis, using Boeing 
Stratocruisers. Douglas DC-CBs svill be 
siscd on the tourist flights. 
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USAF Is Challenged 
On MATS Policy 

Air Force is cliatgcd «ith "incxcus- 
sfale absence” of toordiiiatioii in pro- 
curciiicnt in a tcpuiC by tlic Senate 
Preparedness Investigating Snbcoininit- 


ENGINEERS 


Tlie criticism is based on investiga- 
tion of a single case; the procurement of 
seats for transport aircraft of Military 
Air Transport Scrs icc. 

MATS wanted to switch from mili- 
tary-type scats to more comfortable 
commercial-type scats. W'heii seating 
replacements were needed fnr four 
C-118 aircraft, MATS called on several 
mamifacturcrs to submit sample com- 
mercial type seats, “No autlmrity what- 
ever existed for initiating proenreraent 
for this type seat,” tlic subcommittee 
report declared. 

However, it was pointed out that 
“MATS was clearlv encouraged to be- 
lieve that it would receive authority to 
install new passenger scats bv ambigu- 
ous communications from USAI' head- 
quarters." 71ie iiidicilions were in 
memoranda from Brig. Gcis. John 
Howe. Director, Maintcnancc-Fngincer- 
ing. Deputy Chief of Staff for Materiel, 
and from Brig. Gen. George Price, Di- 
rector of Requirements. Deputy Chief 
of Staff for Development. 

After MATS and maniifactcuers “had 
expended much time and money in the 
preparation and testing of sample pas- 
senger scats,” notification nns given by 
Brig. Gen. B. C. Kelsey. Deputy Direc- 
tor of Research and Deiclopincnt. 
Deputv Chief of Staff for Des’clopment, 
that there was no authority to change 
from military-type seats. 

"Tliis procnremcnt should not have 
been set in motion prior to a positive 
and .specific determination that a devi- 
ation from existing specifications n~as 
pcraiissiblc.” the report declared. “It is 
es'idcnt that there existed a lach of 
proper planning, coordination, and 
clear channeled communication bc- 
tneen MATS headquarters and USAF 
headquarters, ... It would also appear 
that an inexcusable absence of coordina- 
tion existed hetneen the Office of Re- 
quirements and the Office of Research 
and nevelopmcnf.” Hie subcommittee 
directed the Sccrctarv of the Air Force 
to investigate and advi.se it as to what 
action is being taken to imprmc pro- 
curement coordination within US-AF. 

Observing that "small business men 
who negotiate with the dcfcn.se forces 
often come to be filled with a sense of 
futility in attempting fo obtain fimi 
agreements with the services because of 
frustrations attendant u|Jon long, drawTi- 
out procnremcnt practices.” the sub- 
committee added that complaints it has 
received “would seem to indicate that 
this feeling has a substantial basis in 
fact." 


DESIGNERS-DRAFTSMEN 

BRIN6 YOUR FUTURE UP TU DATE 

Join the young men now working in one of 
the newest, most modern guided missile 
plants in the U. S. Located in the Appo> 
iochion rdnge, Bristol, Tennessee, the Sperry 
Forrogut Company offers qualified person- 
nel excellent opportuni- 
ties in the following 
clossificotions: 



• SYSTEMS 
ENGINEERS 

• TOOL DESIGN 
ENGINEERS 

(All Clssset) 


• METHODS 
ENGINEERS 

• PUBLICATIONS 
ENGINEERS 

• INSPECTION 
METHODS 
ENGINEERS 


LIBERAL EMPLOYEE BENEFITS 


SPERRY FARRAGUT COMPANY ' 

DIVISION OF SPIRBT RAND eORPORATlOH 

BRISTOL, TENNESSEE 
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plays a vital role 

in every suocess 



12,000 psi. Meletron switches are used 
by every major manufacturer of air- 
craft in the United Slates. 



Experience plays a vital role in the manufacture of reliable pressure 
switches. Success in this field is also measured by the number of 
customers. We at Meletron are proud to number among our customers> 
every major manufacturer of aircraft in the United Slates. 





SHORTLINES 


rith Divllght S.OTE Tl«i 


-- - - .. :ipiL 


_ 

toitap, «.»d .h. ..gu- 

lar quarterly dividend of 25 cents pet ' 

share payable Oct. U to stockholders of Apeemenu between Ozark 

forthe half''of ‘this vear'^t"tak^d , , . 

iil?ilSSSs5S 

Ef I'Si" Sfil t 

CAB ORDERS ilililli 

of RcgUlraPon of World Freight 
, rs (.Air) suspended for failure to 



let’s face the 
problem of 

OVERHAUl 

COSTS.... 





NORTH AMERICAN HAS BUILT MORE AIRPLANES THAN ANY OTHER COMPANY IN THE WORLD 



North American Aviation Has Uneqnaiiei) Opportunities lor 

ELECTRONIC, ELECTRICAL, INSTRUMENTATION 

ENGiNEERS and PHYSICISTS 


North American offers you major projects, advanced facilities and experienced organization . . . 



ENGIHEERING AHEAD FOR A BETTER TOMORROW 

Korth American Aviation, inc. 
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EDITORIAL 


Jet Transport Race Gets Hotter 


It is certainly no coincidence that the 11th annual 
general meeting of the International Air Transport 
Association in New York last week produced the biggest 
bustle o\er commercial airline equipment orders since 
the end of W'orld War II. Never before has the problem 
of buyir'ig the proper type of new transports at the proper 
time loomed as .sitch a critical problem for airline 
management. Never before has the international com- 
petiton between airframe and engine makers for airline 
business been hotter. For, as Peter Masefield, who is 
leaving the airline management field to sell gas turbine 
transports, reeently told the Institute of Aeronautical 
Sciences in Seattle, the airlines sales game will be 
played for stakes that could easily total S9 billion duriirg 
the nc.st decade. 

PanAm's Gambit 

Ignoring for the moment the domestic picture. Pan 
American World Aitwavs’ recent S269 million order for 
Boeing 707s and Douglas DC-Ss puts the jet transport 
race on the lucrative North Atlantic route into sliatp 
focus. It now appears that the first turbojet commercial 
airliners that will link the United States with Europe 
nonstop in less than seven hours will be bivilt in 
Seattle and flown bv an American flag line. For onr 
British competitors who have been proclaiming their 
leadership in commercial jet transports for many veats, 
this will be another in a scries of disappoinhnents now 
plaguing their airframe indusfrv'. 

The Boeing 707 jet transport will go into trans-Atlantic 
service during 1959, making the nonstop New York 
to London run in 6 hr. 1 5 min. W’estbound it will be 
able to make the trip nonstop in normal summer weather 
but may have to stop for fuel at Gander against tlie 
strong westerly winds of winter. 

The dc llavilland Comet IN', due for British Overseas 
Airways Corp. sendee in the same year, could conceivablv 
be used on the North Atlantic, although BOAC’s 
current plans allocate the Comet to Empire routes to 
the Orient and Africa, On the North Atlantic, the 
Comet IN' would be a one-stop transport castbound 
with two fuel stops possibly required when bucking 
winter winds on the westbound tun. 

True Measure 

Combination of its limited range, limited passenger 
capacity— 58 seats compared to a maximum of 125 for 
the 707— and a 50 niph. slower cruising speed indicate 
that the Comet IN' will not be an effective tians- 
Atlantic competitor to either the Boeing transport or 
the Douglas DC-8 now scheduled for .Ntlanfic service 
during 1960. 

During the lATA meeting we listened to Frederick 


B. Rentschler, chairman of United Aircraft Corp., 
advance the thesis that performance of a nation in com- 
mercial air transport is a mote accurate measurement of 
its aircraft industry than are claims made for its militarv 
airpower. Mr. Rentschler reasons that goveraments can 
and frequently do cloak the true measure of their militarv 
.strength— either to conceal their own deficiencies or to 
propagandize potential enemies. From our own experi- 
ence we know this to he a fact. 

On the other hand there is no wav the facts on com- 
mercial aviation can be coiicealed from public appraisal. 
The public rides tlie airlines. It reads the annual airline 
balance sheets. The public knows if the transports actually 
do fly. knows their adv ertised schalulcs and knows when 
equipment is earning money for an airline by efficient 
operation or is swelling a deficit that often must be 
cured bv national subsidy. 

Thus, although commercial aircraft performance 
naturally lags several years behind militan’ achievement, 
it is necessarily based on the foundation of military 
development, and it iictiiallv provides an excellent yard- 
stick with which to measure the international airpower 
race, because the facts arc plainly visible for all to see. 

U.S. Leadership 

Looking back on the history of the key tians-Atlantic 
run, it is interesting to note that pre-war United 
States airframe and engine manufacturers, teamed with 
Pan American Ainvavs, were ready to flv this route 
.several years before their international competitors. 
Operation on the route was delayed several years by 
political roadblocks designed to give Euro]>ean tech- 
nology time to pull abreast. 

During the post-war years, every transport operating 
regularly across the North Atlantic had an .Nmerican 
airframe, and only a handful failed to use .Nmerican 
engines. Tliis is a po.sition of unchallenged leadership 
of which American manufacturers can well be proud. 
It also has provided then! with the necessary technical 
experience and understanding of commercial aviatiwi’s 
problems to overcome what was once a five-vear British 
lead in gas turbine powered transports. There is little 
doubt now that American manufactured transports will 
continue their dominance of the North .Ntlaiitic route 
and other key international long range routes in the jet 
age of air transport that will begin in 1959. During the 
next 90 days, the managements of other major airlines 
facing Pan American's competition on the North Atlantic 
route will have to make their decisions on jet 
transport orders or risk major hazards. NN'e predict 
there will be a lively scramble this fall to secure firm 
places on the jet transport production lines of Boeing 
at Seattle and Douglas in Santa Monica, 

—Robert Hotz 
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HELICOPTER INSTRUMENTS AND CONTROLS 
DEMAND SPECIAL DEVELOPMENT 


. . . they’ve been getting it at Sperry's Flight Research Center, MacArthur Field 


m One nirt'nirt at the fleet in Sperry'.s 
Might research program is the Sikorsky 
S-.S5 you see above. This flying labora- 
lory is conipleldy equipped with the 
latest in helicopter insiruntcnls .and con- 
trols, t( is Movsn hy .Sperry lest pilots. 

all flying conditions. 


Might research in this field. Sperry ha> 
now perfected a new flight control 

stabilization and control of helicopters 
of hovering. In addition to providing 

slum, fatiguing manvial manipulations, 
sysicnv including n flight director has 


been developed -and. also, n new engine 
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Sikorsky rotor heads stress ESNA 


A 16-year fastener field test 


How many different stresses are exerted on this rotor head as 
it controls the cyclic and collective pitch of the five main blades 
of the Sikorsky S56 designed to transport 26 fully equipped 
troops? Since it also transforms engine power into forward 
motion or vertical flight, the stresses add up to an interesting 
but complicated problem in dynamics. Notice that Sikorsky has 
solved the fastening problems related to this rotor head design 
with dozens of standard hexagon and double hexagon Elastic 
Stop nuts. 

They are self-locking, maintain precision adjustments and 


assure fastener security under the vibration and stress loads 
normal to helicopter flight. 

Sikorsky Aircraft Company had been using Elastic Stop nuts 
for over a decade before it began developing rotary wing air- 
craft in 1939. They have been a steady ESNA customer for 27 
years and Elastic Stop nuts have been a standard fastener on 
every new Sikorsky design. 

If you recognize the practical value of almost three decades 
of “flight tested” experience on all types of air frames and 
engines . . . yoirll rely on Elastic Stop® nuts. 



ElASTIC STOP NUT CORPORATION OF AMERICA 

Department N83-1025 * 2330 Vauxhall Road * Union, New Jersey 



